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Abstract
Digital games have become the most popular medium of our time, having even
surpassed the movie industry in terms of sales. Arguably, digital games offer some of the most
enjoyable, rich and engaging experiences of all interactive products, with many players
investing countless hours in gaming. Both researchers and industry professionals have taken
notice of this trend and have attempted to foster games’ motivational appeal to make other,
‘purposeful’ activities more engaging. This notion is reflected in concepts, such as
gamification or serious games, which typically aim to afford gameful, that is ,‘game-like’
experiences. However, it is not clear what characterizes positive gaming experiences or what
game aspects afford such experiences in non-game contexts. The four manuscripts which
constitute this thesis therefore address three fundamental research questions: (a) What
characterizes game enjoyment and how can it be assessed? (b) What game structures and
psychological processes afford this experience? (c) How does this experience relate to
behavior change?
Manuscript 1 consists of a systematic review of 87 quantitative studies, analyzing
different operationalizations and measures of game enjoyment, its determinants, and how
these were related to other player experience constructs, such as flow, presence and
immersion. While the conceptualizations and measures of game enjoyment were inconsistent,
enjoyment was commonly operationalized as intrinsic motivation or positive affect, as well as
associated with need satisfaction. Further, enjoyment was distinguished from flow in that it
may occur independently of challenge and cognitive involvement, ultimately suggesting that
enjoyment may describe the valence of the player experience.
Seeing how game enjoyment was often equated with intrinsic motivation and predicted
by need satisfaction, this then formed the basis for the studies described in manuscripts 2 and
3. Specifically, it has been debated amongst gamification researchers whether specific game
elements may actually decrease users’ intrinsic motivation. Manuscript 2 thus presents a study
on the effects of three commonly employed game design elements – points, leaderboards,
levels – on performance, intrinsic motivation, perceived autonomy and competence in an
image annotation task. Implementation of these game elements significantly increased
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performance, but did not affect perceived autonomy, competence or intrinsic motivation. This
suggested that points, levels and leaderboards do not by themselves invariably decrease
intrinsic motivation in non-game contexts.
The study described in manuscript 3 further explored the motivational mechanisms
underlying the aforementioned game features. Based on self-determination theory, it was
assumed that if perceived as informational, points, levels and leaderboards, would afford
feelings of competence and hence enhance intrinsic motivation and promote performance
gains. Moreover, the study also took participants’ causality orientation – the extent to which
individuals experience their actions as self-determined, which further influences whether they
perceive feedback as informational or controlling, – as a potential moderator variable into
account. Mirroring the results of manuscript 2, game elements did not significantly affect
competence or intrinsic motivation, irrespective of participants’ causality orientation.
Similarly, participants’ performance did not reflect their intrinsic motivation, as points, and
especially levels and leaderboard led to a significantly higher amount of tags generated
compared to the control group, suggesting that they functioned as extrinsic incentives,
effective only for promoting performance quantity in the short term.
Games for change have attracted the interest of humanitarian aid organizations and
researchers. However, their effectiveness to promote behavior remains unclear, and little is
known about how the player experience relates to specific game properties and donating
behavior. In the study outlined in manuscript 4, experimental conditions were systematically
varied in their interactivity and presentation mode. After playing, watching or reading through
the narrative of the game Darfur is Dying, participants had the option to donate to a charity.
While interactivity increased donating by an average of 12%, presentation mode had no
significant impact. Moreover, appreciation fully mediated the relationship between
interactivity and donating, hinting at its relevance for the evaluation of games for change.
Taken together, the present findings show that specific game features may promote
certain behaviors without necessarily affording enjoyment/intrinsic motivation. While
manuscripts 2 and 3 hint at game elements functioning as extrinsic motivators, the findings of
manuscript 4 emphasize the importance of appreciation and meaning.
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Introduction
The field of Human-Computer Interaction (HCI) traditionally focused on the usability
and utility of interactive systems and treated factors such as user enjoyment as secondary
(Law & van Schaik, 2010). Yet in the last decade, research gradually moved “beyond the
instrumental” (Hassenzahl & Tractinsky, 2006), and the emergence of third wave HCI stressed
the importance of assuming a more comprehensive, holistic perspective on user experience
(e.g., Blythe, Monk, Overbeeke, & Wright, 2004; Jordan, 2002; Shneiderman, 2004). Or as
Norman put it: “Technology should bring more to people’s lives than the improved
performance of the tasks: it should add richness and enjoyment” (Norman, 2004, p. 111).
Arguably, digital games offer some of the most enjoyable, rich and engaging experiences
of all interactive products. Their steady increase in popularity, surpassing the movie industry
in terms of sales (ESA, 2015), and their growing importance as a medium for education,
persuasion, and self-expression (Bogost, 2011), as well as the different cultural practices that
have formed around gaming (e.g., let’s play videos, modding, etc.) make them an immensely
fascinating topic for the HCI community to study. Already back in the early 1980ies did HCI
researchers point out that “[...] features of computer games can be incorporated into other user
interfaces, [which then] can be made not only easier and more productive to use, but also more
interesting, enjoyable and satisfying” (Malone, 1982, p. 68). They suggested that HCI look
into games to tease out the specific “motivational techniques” (Carroll, 1982) and qualities
that make games “enjoyable interfaces” (Malone, 1982), and how to design for them in
non-game systems (Carroll & Thomas, 1988). Carroll and Thomas further urged that HCI
researchers should also focus on fun, as not only are “experiences that are fun more attractive
to people of course, but fun is also likely to have powerful influences on what people will even
try to do and on how long they will persist” (Carroll & Thomas, 1988, p. 22).
With the emergence of UX research (e.g., Blythe et al., 2004; Hassenzahl & Tractinsky,
2006; Jordan, 2002), interest in digital games as an ideal for how to design interfaces that
facilitate positive experiences (Calvillo Gámez, Cairns, & Cox, 2009) was also rekindled. It
comes to little surprise then that in recent years practitioners have attempted to apply game
design to enhance the user experience of non-game applications and services, an approach
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nowadays commonly known under the monikers gamification or gameful design (Deterding,
Dixon, Khaled, & Nacke, 2011).
According to Huotari and Hamari (2012), ‘gameful experience’ relates to an
experiential condition unique to rule-based games (‘ludus’, cf. Caillois, 1958; Deterding et al.,
2011) – in contrast to more free-form playful experiences (‘paidia’). A game is (1) a
rule-based formal system with (2) a variable and quantifiable outcome, where (3) different
outcomes are assigned different values, (4) the player exerts effort in order to influence the
outcome, (5) the player feels attached to the outcome, and (6) the consequences of the activity
are optional and negotiable (Juul, 2011). There are undoubtedly countless types and genres of
games, digital or not, and various definitions have attempted to describe the characteristics
inherent to games. For the sake of the research outlined in this thesis however, “games are not
really defined in terms of their physicality, but in terms of the experience they provide”
(Calvillo Gámez et al., 2009, p. 520).
One of the defining aspects of such gameful experiences is that they are engaged with
voluntarily (Deterding, 2015; Huotari & Hamari, 2012). However, other than that, a concrete
definition of the term ‘gamefulness’ is currently lacking. Hence, it might be most promising to
focus on the type of experiences most commonly associated with game play. Indeed, Huotari
and Hamari (2012) suggested that if gamification is to create “gameful experiences”, then the
success of gamification should also be measured through the same measurement instruments
as games are. Thus, in order to gain a better understanding of the elusive gameful experience –
that is, how to conceptualize, operationalize and ultimately how to measure it, – it is crucial to
gain insights into what actually constitutes the core player experience (PX) most associated
with gameplay (Nacke & Drachen, 2011).
Typically, gamification intends to afford gameful experiences in non-game contexts with
the goal of promoting user engagement and behavior change (Deterding et al., 2011; Seaborn
& Fels, 2015). However, empirical evidence on the effectiveness of gamification to shape
behaviour is mixed (Seaborn & Fels, 2015), and few studies have explicitly examined the
underlying psychological mechanisms that may account for these findings. As illustrated in
Figure 1, experience – for instance enjoyment (manuscript 1) or appreciation (manuscript 4), –
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forms when the player interacts with a specific game or game elements (Engl & Nacke, 2013),
which in turn influences the players’ behavior. Game elements can range from very specific
interface and feedback patterns, such as points, levels or leaderboards (manuscripts 2 and 3),
or more fundamental aspects, such as a game’s interactivity and presentation mode
(manuscript 4). Apart from contextual factors (e.g., interacting with game elements at home
versus while waiting for the bus), player characteristics and traits – such as a person’s
causality orientation (manuscript 3), – may also further determine the interplay between game
elements, player experience and behavior.
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Figure 1. Framework of the relationship between game features, the player and behavior.
Contextual factors are also crucial, but were not subject of the present thesis. Figure adapted
from Engl and Nacke (2013).
Following from the above, this thesis covers three research questions: (a) What
characterizes the player experience, specifically game enjoyment, and how can it be assessed?
(b) What game structures and psychological processes afford this experience? (c) How does
this experience relate to behavior change? The thesis framework is structured as follows: It
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starts by providing a theoretical background consisting of two sections. The first section
provides the background for the research questions on the nature of gameful experience by
introducing relevant player experience concepts and frameworks and by reviewing previous
empirical research on player experience. The second section elaborates on how gameful
experiential qualities affect user behavior by summarizing the current state of empirical
research on gamification and serious games. The theoretical background is followed by
detailed summaries of the four manuscripts. Finally, the framework closes with a general
discussion and conclusion of the publications by highlighting their relevance for HCI and by
raising further research questions. The four manuscripts are enclosed in the appendix.
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Theoretical Background
Conceptualizing and Operationalizing the Player Experience
Psychological game research has long chiefly focused on negative effects of games,
such as aggressiveness (Anderson et al., 2010), addiction, and later on, on the potential
benefits of gameplay, such as improved cognitive functioning (Bavelier, Green, Pouget, &
Schrater, 2012). Comparatively little research has examined the player-game interaction itself,
such as motives for gameplay or game properties that make for a positive gaming experience.
Arguably, people play games for the experience they create (Calvillo Gámez et al., 2009;
Lazzaro, 2009). However, the experience of being entertained through games is not well
understood yet from a psychological perspective (Vorderer, Klimmt, & Ritterfeld, 2004;
Wyeth, Johnson, & Sweetser, 2012) and there is no clear consensus on what exactly
constitutes a positive player experience.
Various concepts have been proposed to describe and assess the player experience
(Boyle, Connolly, Hainey, & Boyle, 2012; Caroux, Isbister, Le Bigot, & Vibert, 2015), such as
immersion, flow or presence (Nacke & Lindley, 2008). The proliferation of sometimes vague,
sometimes overlapping constructs, has made it difficult to decide upon which psychological
concepts are best suited to study the player experience (Bernhaupt, 2010), which also poses an
issue for studying gameful experiences and gamification.
Meanwhile, enjoyment has been characterized as the core experience of all
entertainment media (Vorderer et al., 2004) and games in particular (Nacke & Drachen, 2011;
Sweetser & Wyeth, 2005). It has been identified as a key motive for why people play games
(refer to Boyle et al., 2012, for an overview) and is among the most sought after game
experiences (Komulainen, Takatalo, Lehtonen, & Nyman, 2008). However, while
“enjoyment” is a widely used label, it remains a largely elusive, fuzzy and overdetermined
construct (Carroll & Thomas, 1988; Deterding, 2015; Nacke & Drachen, 2011; Sweetser &
Wyeth, 2005). Already in 1988, Carroll and Thomas (1988) speculated that ‘fun’ is
empirically underexplored, because it is subjective and thus difficult to measure.
Multiple models have since attempted to explain the subjective experience of enjoyment
in games – often in terms of other constructs, – or to deconstruct it into subcomponents. To
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further complicate matters, many models use the same terms with different meanings. For
instance, game enjoyment has often been equated with the experience of flow (Sherry, 2004;
Sweetser & Wyeth, 2005; Weber, Tamborini, Westcott-Baker, & Kantor, 2009). Flow
describes the subjective experience of engaging in challenging, yet manageable activities (e.g.,
digital games), further characterized by complete cognitive absorption, time distortion and
enjoyment (Nakamura & Csikszentmihalyi, 2002). But some PX scholars have argued that
flow is too restrictive, as it is only concerned with extreme experiences (Jennett et al., 2008;
Takatalo, Häkkinen, Kaistinen, & Nyman, 2010) and may not adequately cover more casual
experiences of enjoyment, such as gaming on the phone while waiting for the bus. In fact,
Nakamura and Csikszentmihalyi (2002) have shown that enjoyment may occur independently
of the flow experience. Moreover, flow experiences may not be appropriate nor desirable for
certain gamified services, for instance, when designing an application for young and/or
inexperienced drivers to learn how to drive safely (Fitz-Walter, Wyeth, Tjondronegoro, &
Scott-Parker, 2013).
Others consider flow and enjoyment distinct concepts. The Game Experience
Questionnaire (GEQ), for instance, defines enjoyment as a multi-dimensional construct, made
up of challenge, competence, (minimal) frustration and positive affect, whereas flow
constitutes part of the involvement construct, which also includes immersion and (lack of)
boredom (Gajadhar, Nap, de Kort, & IJsselsteijn, 2010). In contrast, Jennett et al. (2008)
define immersion as the key component of good game experiences. However, in one
experiment involving a non-game task they found that high immersion could also be
accompanied by anxiety and negative affect, which makes it difficult to infer whether the task
was not enjoyable or whether participants simply felt tense due to the task’s increasing
challenge. In short, these inconsistent, often overlapping conceptualizations make it difficult
to form a common definition of game enjoyment, which poses serious challenges to effectively
measuring the construct, thereby hampering our understanding of game(ful) experiences.
In order to explore question (a) ‘What characterizes game enjoyment and how can it be
assessed?’, manuscript 1 describes a systematic literature review, which aimed at providing an
overview of current operationalizations and determinants of game enjoyment, as well as the
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methodological challenges that may arise from them. Some of the findings presented in
manuscript 1 then form the basis for the studies described in manuscripts 2, 3 and 4, which all
explored the role of enjoyment in relation to behavior change in ‘purposeful’ contexts
resorting to game design elements.
Effectiveness of Shaping Behavior Through Game Design
Two prominent approaches have emerged to shape behavior through game design –
serious games and gamification/gameful design. The distinction between an assortment of
game elements and a full-fledged games is subjective, but both have in common that they aim
to leverage the appeal of digital games to shape behavior and attitudes in non-game contexts
elements (Deterding et al., 2011).
Industry publications promise “revolutionary” gains in customer and employee
motivation through gamification (Paharia, 2013; Zichermann & Cunningham, 2011). And
while most empirical studies yielded at least partially positive results when it comes to
shaping user behavior through the implementation of game elements (refer to Seaborn & Fels,
2015, for an overview), some scholars have cautioned against the over-reliance on such
elements, as they may diminish users’ intrinsic interest and hence lead them to stop engaging
with the application or service altogether (Deterding et al., 2011; Koivisto & Hamari, 2014;
Seaborn & Fels, 2015).
However, the majority of currently available gamification literature focuses
predominantly on studying the effectiveness of game design elements in promoting certain
behavioral outcomes (Seaborn & Fels, 2015), largely ignoring the underlying psychological
and experiential mechanisms that may actually account for these effects (Antin & Churchill,
2011; Deterding, 2015), (but refer to Hanus & Fox, 2015; Lieberoth, 2015; Mekler,
Brühlmann, Opwis, & Tuch, 2013b; Mekler, Brühlmann, Tuch, & Opwis, 2015, for notable
exceptions). To further complicate matters, existing empirical research suffers from several
methodological drawbacks (Seaborn & Fels, 2015): Firstly, most studies do not report effect
sizes, and some do not even conduct any statistical analyses. Secondly, comparative
experiments are rare, as most studies do not employ control conditions, making it difficult to
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draw any causal inferences from the results. Also, few studies base their studies on existing
theories or concepts, or use already validated measuring instruments. Issues already prevalent
in research on game enjoyment (Mekler, Bopp, Tuch, & Opwis, 2014).
Finally, most empirical studies on gamification and serious games investigate the impact
of multiple game elements (e.g., Peng, Lee, & Heeter, 2010; Peng, Lin, Pfeiffer, & Winn,
2012), making it difficult to pinpoint how and to what extent these game elements contribute
to users’ experience and behavior (Seaborn & Fels, 2015). Moreover, most pattern-based
approaches to gamification (e.g., Francisco-Aparicio, Gutiérrez-Vela, Isla-Montes, & Sanchez,
2013; Zichermann & Cunningham, 2011) offer little guidance in deciding which and whether
game elements are suitable for a given context, or how they should be implemented
(Deterding, 2015). Studying the effects of individual game elements on users’ experience, as
well as whether and how this in turns affects their behavior, thus contributes to gamification
and serious game research by providing a more nuanced understanding of how particular
game elements function in a given context, and may potentially benefit designers, as it allows
for more informed decisions on how and under what circumstances game elements should or
should not be implemented (Seaborn & Fels, 2015).
In order to explore questions (b) ‘What game structures and psychological processes
afford this experience?’ and (c) ‘How does this experience relate to behavior change?’,
manuscripts 2, 3 and 4 all describe experimental studies that isolated the effects of different
game properties. This made it possible to trace back to what extent each game component
affected (the interplay between) experience and behavior. Moreover, all studies employed
validated, theory-based instruments, in addition to measures of behavioral outcomes.
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Summary of the Manuscripts
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1. A Systematic Review of Quantitative Studies on the Enjoyment of Digital
Entertainment Games
Motivation and aim of the literature review. People play games for the experience they
create (Lazzaro, 2009). However, the experience of being entertained through games is not
well understood yet from a psychological perspective (Deterding, 2015; Vorderer et al., 2004;
Wyeth et al., 2012). Various concepts have been discussed, such as immersion, flow or
presence (Boyle et al., 2012; Caroux et al., 2015), making it difficult to decide upon which
psychological concepts are best suited to study the player experience (PX) (Bernhaupt, 2010).
Meanwhile, enjoyment has been characterized as the core experience of all entertainment
media (Vorderer et al., 2004) and games in particular (Nacke & Drachen, 2011; Sweetser &
Wyeth, 2005), has previously been identified as a key motive for why people play games (refer
to Boyle et al., 2012, for an overview) and is among the most sought after game experiences
(Komulainen et al., 2008). Unfortunately, the definition of game enjoyment is fuzzy (Sweetser
& Wyeth, 2005) and not well differentiated from other potentially related psychological
components of PX, such as flow (Nacke & Drachen, 2011). This raises the issue of how the
experience of playing digital games can be effectively operationalized and measured
(Calvillo-Gámez, Cairns, & Romero, 2012; Wyeth et al., 2012). Moreover, many models of
PX often neglect previous findings and/or are based on little empirical grounding (Nacke &
Drachen, 2011; Wyeth et al., 2012). For these reasons, a common terminology for discussing
and measuring PX and game enjoyment is still lacking, making it difficult to compare study
findings and assess which factors contribute most to enjoyable game experiences. The goal of
this systematic literature review was to provide a comprehensive overview of previous
quantitative research on game enjoyment, including the different conceptualizations and
operationalizations of game enjoyment currently employed, in order to gain a clearer
understanding of how the experience of enjoyment when playing digital games may be
adequately measured. The review also investigated how other psychological components of
PX relate to game enjoyment, in order to further clarify the concept. Finally, the review
identified and categorized relevant determinants of game enjoyment, thereby uncovering
opportunities for further research
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Method. For conducting the systematic literature review the QUOROM procedure
(Moher et al., 1999) was followed, as it had already been successfully used in a previous
literature review on user experience (Bargas-Avila & Hornbæk, 2011). The terms ‘game’ and
‘enjoyment’ were used to search three publication databases: ACM Digital Library,
ScienceDirect and ISI Web of Knowledge. Only the term ‘enjoyment’ was chosen, because it
has been argued that different terms, such as liking, fun or preference, which are often used
synonymously for enjoyment, do not cover the exact same meaning (Blythe & Hassenzahl,
2005; Nabi & Krcmar, 2004). Exceptions were made if a study employed the Game
Experience Questionnaire (Gajadhar et al., 2010) or based its questionnaire on the GameFlow
model (Sweetser & Wyeth, 2005), as the original authors explicitly link these concepts to
game enjoyment. The literature review deliberately exclusively included studies who
examined the enjoyment of entertainment games, that is, games, whose “only” intended
purpose is to generate enjoyment (cf. Nacke & Drachen, 2011; Wyeth et al., 2012), because
we were interested in the ‘core experience of enjoyment’, undiluted by any outside purposes.
A total of 87 studies from 68 papers were included in the final analysis and all studies were
coded in terms of aim of the study, measures, results, measuring times, study designs,
participants, game genre, duration of gameplay, and if provided, definition of enjoyment.
Results. Few of the reviewed studies attempted to define enjoyment, and the majority
used self-developed, unvalidated scales. However, those that did, most often operationalized
enjoyment as either intrinsic motivation – that is, pursuing an activity because it is inherently
interesting, rather than due to some external outcome, – or positive affect, which was most
prevalent in studies employing facial electromyography (e.g., Poels, Hoogen, Ijsselsteijn, & de
Kort, 2012) or studies using the Game Experience Questionnaire (e.g., Gajadhar et al., 2010,
see also Brühlmann and Schmid (2015) for an analysis of its factor structure). Moreover,
game enjoyment was often associated with (e.g., Przybylski, Ryan, & Rigby, 2009) or even
defined in terms of psychological need satisfaction (e.g., Tamborini, Bowman, Eden, Grizzard,
& Organ, 2010). Notably, of the reviewed papers only studies published in psychology (e.g.,
Przybylski et al., 2009) and communication studies (e.g., Reinecke et al., 2012) journals
applied the Player Experience Need Satisfaction (PENS) framework (Ryan, Rigby, &
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Przybylski, 2006) and measured enjoyment with the Intrinsic Motivation Inventory. No full
papers published between 2008 and 2012 at relevant HCI venues, such as CHI or International
Journal of Human Computer Studies, had employed these conceptualizations. Enjoyment was
also negatively correlated with feelings of guilt (e.g., Hartmann & Vorderer, 2010), and in one
case even operationalized as the opposite of moral distress (Gollwitzer & Melzer, 2012).
These findings are in line with the concept of serious fun proposed by Lazzaro (2009), which
suggests that players experience enjoyment when a game reflects their values (e.g., the absence
of guilt) and positively affects their thoughts and feelings (e.g., through need satisfaction).
Enjoyment was often related to or subsumed under other player experience constructs,
such as flow, immersion or presence. Twenty-four studies measured flow in some form, with
varying definitions of how enjoyment and flow relate to each other. Some used the terms
“flow” and “enjoyment” interchangeably (e.g., Jin, 2011). Studies that rely on the GEQ argue
that flow is a dimension of player involvement rather than enjoyment (e.g., Gajadhar et al.,
2010). Lastly, some state that the two constructs share similarities and that enjoyment results
from the flow experience (e.g., Weibel, Wissmath, & Mast, 2011). These inconsistent
definitions stem largely from the different aspects of flow that the studies chose to focus on.
Several studies associated flow with focused attention (Jin, 2011; Weber et al., 2009) and the
balance of skill and challenge (Jin, 2012; Nacke & Lindley, 2008). However, Shim,
Srivastava, and Hsu (2011) found that the balance of skill and challenge – arguably a defining
factor of flow – did only partially account for game enjoyment on its own. Rather, this was
further dependent on players’ motivations for game-play. In contrast, Limperos, Schmierbach,
Kegerise, and Dardis (2011) found that the experience of control – an aspect also associated
with flow – was related to enjoyment, but not to other characteristics of flow. These studies
suggest that enjoyment may be experienced independently from flow.
Discussion and conclusion. Based on the review of 87 recent quantitative studies, it was
concluded that game enjoyment is commonly understood as the positive cognitive and
affective appraisal of the game experience, associated with need satisfaction and the absence
of guilt. Surprisingly, of the reviewed studies, none of the papers published at HCI venues
employed the PENS framework, and only recently has player experience research started to
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take up this concept (e.g., Birk & Mandryk, 2013; Johnson, Nacke, & Wyeth, 2015; Seif
El-Nasr, Durga, Shiyko, & Sceppa, 2015).
Arguably, game enjoyment shares many similarities with flow. But even though
enjoyment is a crucial aspect of the flow experience, they still differ in specific ways: It seems
that the experience of challenge, enjoyment and deep concentration are the main
characteristics of flow, while other aspects, such as a sense of control, facilitate flow and make
games more enjoyable, but do not trigger flow by themselves. Put differently, flow
encompasses both enjoyment and involvement, triggered by the optimal balance of
challenging gameplay and player skills, but players may experience enjoyment independently
of flow. Limiting game enjoyment to the experience of flow would therefore fail to account for
the variety of enjoyable experiences that games may provide. Nevertheless, more empirical
research is required to further probe under what circumstances game enjoyment and flow
occur and whether the flow experience is characterized by particularly deep enjoyment. This
conceptualization of game enjoyment has some potential theoretical implications for PX
research, namely that game enjoyment may be understood as the valence of the player
experience. In contrast, the intensity of the player experience may perhaps be represented by
players’ immersion, involvement or engagement, that is, the extent to which players’ attention
is held by gameplay challenges and the game environment (i.e., presence). Put differently, the
more immersive a game, the more intense the player experience, eventually culminating in
cognitive absorption and time distortion. Flow may thus be explained in terms of a very
intense, yet positive experience (see Figure 2).
This framework supports previous conceptualizations of flow as effortless attention
(Calvillo-Gámez et al., 2012) and immersion as a graded experience (Jennett et al., 2008).
However, more research is needed to empirically assess its validity. For instance, whether a
non-intense gaming experience may be just as enjoyable as an intense one, and how the
valence and the intensity of the player experience relate to each other. Moreover, it is
necessary to consider how the intensity of the player experience can be operationalized and
measured, how it is affected by challenge and presence and how this relates to need
satisfaction, as well as to cognitive and affective aspects of game enjoyment. Unraveling this
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Figure 2. Valence and intensity of PX framework. Enjoyment describes the valence of the
player experience, whereas immersion may denote its intensity.
issue is especially relevant in light of the increasing realism of digital games, the resurgence of
VR technology, such as the Oculus Rift, and for research on the negative effects of gaming,
but also for (research on) gameful design.
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2. Do Points, Levels and Leaderboards Harm Intrinsic Motivation? An Empirical
Analysis of Common Gamification Elements
Motivation and aim of the study. Gamification has been commonly associated with
game elements, such as points, levels and leaderboards (Seaborn & Fels, 2015) – “the things
that are least essential to games” (Robertson, 2010), – which has irked game designers and
psychologists alike. Some have cautioned against the over-reliance on such elements, as they
may diminish intrinsic interest in both game- and non-game contexts, ultimately leading users
to stop interacting with the application or service altogether (Deterding et al., 2011; Hecker,
2010). Indeed, previous research from motivational psychology has found that extrinsic
incentives can reduce intrinsic motivation in various contexts (see Deci, Koestner, & Ryan,
1999, for a meta-analysis). In other words, a person is no longer intrinsically drawn towards
engaging in an activity, because s/he is pushed to do so through external means. This is
unfortunate, as intrinsic motivation is not only associated with improved psychological
well-being, but also benefits the extent and quality of effort that people put into a given task,
which results in enhanced performance, creativity and learning outcomes in a variety of
domains (Ryan & Deci, 2000). However, there is little empirical evidence on whether and
under what circumstances these game elements may actually undermine users’ intrinsic
motivation (Hecker, 2010). The aim of the this study was thus to examine how three of the
most commonly employed game elements – points, leaderboards, levels, – affect user behavior
and whether they invariably undermine intrinsic motivation in an image annotation task.
Method. To test our hypotheses, we conducted a between-subject online experiment.
The independent variable were three of the most common game elements: Points vs.
leaderboard vs. levels vs. control condition. The dependent variables were user performance
(amount of tags, “cheating behavior”, time spent on task), intrinsic motivation and satisfaction
of autonomy and competence needs. In the points condition, 100 points were awarded for
every tag generated, regardless of its actual content, and the score was displayed in the upper
right corner of the screen. In the leaderboard condition, participants could compare their
current score to four fictitious participants in a leaderboard on the right-hand side of the
screen. Participants were deliberately left unaware of the fact that fictional participants
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occupied the leaderboard. This static leaderboard was implemented so that all participants had
the same chance to rise in ranks, as the leaderboard positioning may have had a confounding
effect on motivation otherwise (Von Ahn & Dabbish, 2008). To reach the lowest position on
the leaderboard, participants had to generate at least ten tags. For each subsequent position,
participants had to score 3000, 6000, and 10000 points respectively. These step sizes were
chosen to allow participants to reach a reasonably high position on the leaderboard, but it was
expected to be still reasonably challenging for participants to come up with more than 100
tags. In the levels condition, participants were presented with a vertical progress bar labeled
with “next level” and the corresponding points necessary to reach the indicated level.
Progression to the next level mirrored the leaderboard condition, albeit without the option for
(seemingly) social comparison.
A total of 295 participants (191 female) took part in the experiment, where they had to
generate as many tags as possible for describing 15 abstract painting. Five $50 gift coupons
for an online consumer electronics retailer were raffled among all participants. The raffle was
deliberately chosen as incentive, because it was assumed that it would not distort the
experimental effects of game elements on intrinsic motivation, due to being a form of
unexpected, task-noncontingent reward. Task-noncontingent rewards have previously been
found not to affect intrinsic motivation, as receiving them does not require doing or
completing the task and hence they are not perceived as controlling (Deci et al., 1999).
Results. Participants in the game element conditions generated significantly more tags
than participants in the control condition (F(3, 291) = 11.109, p < .001, h2p = .102). Planned
contrasts showed that participants in the points condition significantly outperformed
participants in the control condition (F(1, 153) = 10.523, p = .001, h2p = .064), and were in
turn significantly outperformed by participants in the leaderboard (F(1, 154) = 5.23, p = .024
h2p = .033) and level conditions (F(1, 151) = 3.91, p = .050 h2p = .026). Performance did not
differ between the leaderboard and levels conditions. Additionally, a a 3x4 repeated measures
ANOVA with time (3 blocks with 5 images each) as within-subject factor and condition as
between-subject factor revealed a significant time x condition interaction (F(6, 582) = 2.462, p
= .023, h2p = .025), as well as a significant main effect of time on performance (F(6, 582) =
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17.447, p < .001, h2p = .057) was found. Although performance over all experimental
conditions decreased over time (see Figure 3), participants’ performance in the leaderboard
and levels conditions declined more slowly than in the other two conditions. No significant
effects of game elements on intrinsic motivation were found (p = .499). Participants reported
similar levels of task enjoyment and interest, regardless of whether they received feedback in
form of points, leaderboard, levels, or none at all.
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Figure 3. Average number of user-generated tags per condition over the course of 15 images.
Discussion and conclusion. This study was the first to provide empirical evidence that
game elements, such as points, levels or leaderboards, need not invariably undermine intrinsic
motivation. In contrast to the study by Hanus and Fox (2015), intrinsic motivation was not
negatively affected by the addition of game elements. Apparently, participants did not
perceive the game elements as particularly controlling, compared to the control condition.
Perhaps, points, levels and leaderboards by themselves did not affect intrinsic motivation
negatively, because they were not linked to other potentially pressuring external events, such
as cash prizes for the best performance (Deci et al., 1999). Note that in the study of Hanus and
Fox (2015) badges were incorporated in a school setting and collecting badges was a
mandatory requirement for receiving course credits. In contrast, participants in the present
study found themselves in a relatively laid-back setting, as they chose to participate in the
study voluntarily and, in case of the leaderboard condition, competing against people whom
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they did not know. Thus, it is assumed that due to the relative absence of controlling factors,
participants’ need for autonomy was not threatened.
While this experiment provided evidence that points, levels and leaderboards are an
effective means to increase short-term performance without forcibly decreasing intrinsic
motivation, the study featured two major shortcomings that warrant mention. Firstly, only
measures of participants’ self-reported intrinsic motivation were included. While self-reported
and “free choice” measures of intrinsic motivation yielded comparable results in previous
studies (Deci et al., 1999), it would have been valuable employ a behavioral “free choice”
measure of intrinsic motivation by letting participants choose whether they want to continue
engaging with the image annotation task, even after the conclusion of the experiment.
Secondly, the task itself scored only slightly above average on intrinsic motivation. As
rewards only threaten intrinsic motivation for activities that people find interesting (Deci et al.,
1999), game elements may not have significantly affected intrinsic motivation, due to the task
not being interesting enough.
THE MOTIVATIONAL POTENTIAL OF DIGITAL GAMES AND GAMIFICATION 25
3. Towards Understanding the Effects of Individual Gamification Elements on Intrinsic
Motivation and Performance
Motivation and aim of the study. Satisfaction of the psychological need for competence
has been found to promote intrinsic motivation and game enjoyment (cf. manuscript 1). It has
been argued that video games excel at competence need satisfaction, because they offer
copious amount of immediate feedback in the form of various performance indicators,
including points, levels and leaderboards (Przybylski, Rigby, & Ryan, 2010). While rewards
may often be perceived as controlling, and hence decrease intrinsic motivation (cf. manuscript
2; also Hanus & Fox, 2015), positive informational feedback has the potential to support
competence need satisfaction and thus increase intrinsic motivation. Several studies have
already discussed (Francisco-Aparicio et al., 2013) or empirically studied (Peng et al., 2012)
this notion, but none have systematically examined individual game elements, in order to
isolate their effects on user motivation and behavior. The aim of this experiment was therefore
to study whether points, levels and leaderboards increase competence need satisfaction, which
in turn was expected to increase intrinsic motivation and boost performance quantity and
quality in an image annotation task. Moreover, because apart from situational factors,
individual differences may also account for the differing effects of gamification (Koivisto &
Hamari, 2014), participants’ causality orientation, that is, to what degree they tend to
experience feedback as controlling or informational, was also assessed (see Figure 4).
Method. The study employed the same study design that was described in manuscript 2.
In total, 273 participants (178 female) took part in the study. Participants were randomly
assigned to one of the four conditions (points, levels, leaderboards, control group with no
game elements) and were asked to tag 15 abstract paintings. As it was expected that causality
orientation further moderated the effects of game elements on behavior and motivation,
participants were also asked to fill in the General Causality Orientation Scale (Deci & Ryan,
1985). Each vignette describes an incident and lists two ways of responding to it, whereupon
participants state how likely it is that they would respond in such a way.
Results. As in the previous study, game elements significantly increased the amount of
tags generated (F(3, 265) = 10.09, p < .001, h2p = .103), but did not significantly affect
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Figure 4. Feedback may be perceived as controlling or informational, thereby affecting need
satisfaction and intrinsic motivation in different ways. A person’s causality orientation may
further moderate how feedback affects need satisfaction and intrinsic motivation.
intrinsic motivation, competence need satisfaction or tag quality. Autonomy oriented
participants were significantly more intrinsically motivated (F(7, 265) = 6.903, p = .009, h2p =
.03) and generated significantly more tags (F(1, 265) = 5.31, p = .022, h2p = .02) than control
oriented participants, but causality orientation did not further moderate the effects of game
elements on performance or motivation. Overall, tag quantity was negatively correlated with
tag quality (r = -.38, p < .001), as well as slightly positively correlated with intrinsic
motivation (r = .14, p < .05) and competence need satisfaction (r = .18, p < .001). Intrinsic
motivation was positively correlated with competence need satisfaction (r = .41, p < .001).
Discussion and conclusion. The present study is one of the first to cover several aspects
still underexplored in current gamification research (Seaborn & Fels, 2015). Firstly, it
attempted to empirically evaluate the impact of gamification on intrinsic motivation and need
satisfacition, two of the most frequently appealed to, yet seldom empirically studied constructs
in gamification literature (Seaborn & Fels, 2015). It did so by employing a validated,
theory-based instrument, the Intrinsic Motivation Inventory, in addition to measures of two
different behavioral outcomes, tag quantity and quality. As of now, this study is also one of the
first to isolate the effects of individual game elements in a comparative experiment.
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While game elements did not affect tag quality, tag quantity was a significant negative
predictor of tag quality in all experimental conditions. This may indicate that participants
motivated to generate many tags, might have disregarded tag quality in favor of tag quantity.
Notably, this also means that participants in the gamified conditions generated more tags than
participants in the plain condition, but at a comparable quality. Overall, it could be argued that
they performed better than participants who were not presented with any game elements,
further hinting at the potential effectiveness of gamification to promote certain behaviors.
Further, while tag quantity was slightly positively correlated with intrinsic motivation,
participants’ reported intrinsic motivation did not reflect their performance. Interestingly, a
recent meta-analysis by Cerasoli, Nicklin, and Ford (2014) found that intrinsic motivation
only moderately predicted performance quantity in a variety of domains, whereas extrinsic
incentives were found to be strong positive predictors. The fact that game elements did not
increase competence need satisfaction or intrinsic motivation, but still improved tag quantity,
suggests that in this particular study context, points, levels and leaderboards may have
functioned as (effective) extrinsic incentives.
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4. Increasing Donating Behavior Through a Game for Change: The Role of Interactivity
and Appreciation
Motivation and aim of the study. Games for change, also known as social impact games
or serious games for social change, are digital games with the purpose of not only
entertaining, but reaching players and motivating them to support the social change the game
is advocating. Very few studies have examined the impact of games for change on
behavior-related variables. The goal of the study was twofold: Firstly, gain a better
understanding of the role of interactivity by expanding upon the experiment of Peng et al.
(2010). This was achieved by employing a more fine-grained experimental design, including
an interactive text condition, as well as interactive resp. non-interactive text with pictures
conditions, in addition to the original gameplay, gameplay video, and text conditions used in
the study by Peng et al. (2010). Secondly, this study examined the interplay of experiential
constructs, such as enjoyment and appreciation, and donating behavior, in order to learn more
about the psychological mechanisms underlying games for change.
Method. Two hundred thirty four participants (131 female) were randomly assigned one
of six variants of the narrative of Darfur is Dying, varying in terms of interactivity (interactive
vs. non-interactive) and presentation mode (text only, text and pictures, animation). The
interactive text, and text with pictures conditions were created by modifying the
non-interactive text in Twine, an online tool for designing hypertext-based interactive fiction.
Pictures were screenshots from Darfur is Dying. After reading/watching/playing through the
story of a young Darfuri girl being captured by the Janjaweed militia on her way to fetching
water from a well, participants rated their appreciation and enjoyment of the narrative (Oliver
& Bartsch, 2010). Afterwards, they were offered a $1 bonus in addition to the $1 that they
were already receiving as compensation for taking part in the study. Participants had then the
option to choose which percentage of this $1 bonus they wanted to have paid to them and
which percentage should be donated for them to the charity Save Darfur (10-percent
increments between 0% and 100%).
Results. There was a significant main effect for interactivity (F(1, 228) = 4.427, p =
.036, h2p = .019), but not for presentation mode. Percentage donated was significantly higher
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in the interactive conditions (M = 62.52, SD = 39.45) than in the noninteractive conditions (M
= 50.76, SD = 40.98). Interactivity also significantly increased enjoyment (F(1, 228) = 33.99,
p < .001, h2p = .13) and appreciation (F(1, 228) = 6.05, p = .015, h2p = .026) for the narrative.
However, only the latter was significantly correlated with donating (r = .25, p < .001).
To further probe into the potential relation between interactivity, appreciation and
donating behavior, a mediation analysis was calculated. To this end, two path-models were set
up, as seen in Figure 5. The first path model examined the direct effect of interactivity on
percentage donated, while the second path model included appreciation as a mediator variable.
As had already been found in the ANOVA, the first path model revealed a significant direct
effect of interactivity on percentage donated (b = .14, b = 11.76, SE = 5.298, t = 2.20, p =
.026). The second path model revealed significant paths from interactivity to appreciation (b =
.17, b = .49, SE = .182, t = 2.71, p = .007) and appreciation to percentage donated (b = .23, b
= 6.69, SE = 1.86, t = 3.561, p < .001), while the path from interactivity to percentage donated
was now no longer significant (b = .104, b = 8.46, SE = 5.24, t = 1.62, p = .106), indicating
that the effect of interactivity on percentage donated is fully mediated by appreciation.
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Interactivity Percentage Donated 
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a.) Direct Pathway 
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Figure 5. The relationship between interactivity and percentage donated, fully mediated by
appreciation. * p < .05. ** p < .01.
Discussion and conclusion. For game designers and organizations aiming to create
games for change, the main takeaway from this study is that while interactivity is crucial for
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the effectiveness of games for change to encourage donating, presentation mode is seemingly
less important. Notably, in this study this meant that using a simple interactive text was almost
exactly as effective at motivating participants to donate, as the video game Darfur is Dying.
However, an important limitation of this study is that the effectiveness of the game only refers
to the behavior of players after being prompted to play the game. It is very possible that while
presentation mode may not be important for increasing donating behavior, it may increase the
likelihood of a player noticing or seeking out a game, as a video game may look more
interesting than a text-based game.
Due to the systematic experimental manipulation of interactivity across the three
presentation modes, conclusions may now be drawn as to their direct effects on the examined
dependent variables. Only interactivity significantly increased enjoyment, appreciation, and
donating behavior, while presentation mode had no significant impact. Specifically, enjoyment
was increased by interactivity, but was not correlated with percentage donated. In other words,
while participants clearly enjoyed the interactive conditions more than the non-interactive
conditions, this did not necessarily make them donate a higher percentage. This recalls the
findings of Cohen (2014), who found that while enjoyment increased the intention to share a
game for change, it was not associated with a higher likelihood of later (self-reported) sharing.
A caveat for this study however, is that while interactivity increased enjoyment, the primary
goal of the game makers had most likely not been to make the narrative of Darfur is Dying
enjoyable (Neys & Jansz, 2010).
Appreciation was particularly relevant in the context of the present study, as it was not
only increased by interactivity, but also fully mediated the relationship between interactivity
and percentage donated. While the nature of the present study does not allow for any causal
inferences, this may suggest that participants found a narrative that they could actively
participate in more meaningful than a narrative they were passively consuming and this then
possibly encouraged them to donate a larger percentage of their bonus. This is in line with
previous research on the ability of games to be thought-provoking (Bopp, Mekler, & Opwis,
2015; Iacovides & Cox, 2015; Marsh & Costello, 2012) and findings on the relationship
between meaningfulness and prosocial behavior (Apter, Spirn, Sveback, & Apter, 1997;
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Myrick & Oliver, 2014). However, this was the first study to find evidence for a potential
connection between game properties, appreciation, and prosocial behavior. These findings
indicate the importance of including appreciation in the examination of the effectiveness of
games for change, as well as highlighting its potential for encouraging prosocial behavior,
such as donating.
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General Discussion
Manuscript 1 identified intrinsic motivation and need satisfaction as not only crucial to
game enjoyment, but also some of the most thoroughly empirically validated
operationalizations of the concept. Seeing how this framework was also deemed promising for
gamification research and gameful design (e.g., Deterding, 2015), the studies described in
manuscript 2 and 3 set out to explore and empirically validate these concepts’ relevance for
gamification. Even though both studies could denote significant performance gains, no
significant effects on intrinsic motivation or need satisfaction, positive or negative, could be
observed. Recent findings in communication studies and media psychology, based on an
expanded version of the player experience need satisfaction framework (Ryan et al., 2006), –
suggest that games may evoke both enjoyment and appreciation (Oliver et al., 2015), and the
latter has also been associated with prosocial behavior (Myrick & Oliver, 2014). Hence,
manuscript 4 shifted the focus towards the role of these types of experiences when engaging
with a game for change. While interactivity did significantly promote enjoyment and
appreciation, only the latter was associated with increased donating behavior.
All three empirical studies described in this thesis provide evidence that already very
simple game(-like) properties, – points, levels, or a piece of interactive fiction, which asked
players to choose their decisions via hyperlink, – have the potential to shape user behavior.
However, the role of enjoyment and intrinsic motivation was less straightforward. In contrast
to the assumption that enjoyment and intrinsic motivation facilitate behavior change, the
empirical studies presented in this thesis suggest that under certain circumstances enjoyment is
either not necessary (manuscripts 2 and 3) or less effective than the experience of appreciation
(manuscript 4) for motivating people to showcase a certain behavior (generating tags resp.
donating). Indeed, while manuscript 2 showcased that adding points, levels and leaderboards
to a task need not invariably undermine intrinsic motivation, the results of manuscript 3
indicate that superficially implemented game elements act as extrinsic motivators.
It need be stated that adding features reminiscent of games, such as points, levels and
leaderboards, does ‘motivate’ users to show more of a given behavior. However, it is
important to note that both extrinsic and intrinsic motivation promote performance gains (see
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Cerasoli et al., 2014, for an overview), but only the latter has been associated with improved
psychological well-being, enhanced creativity and learning outcomes (Ryan & Deci, 2000), as
well as increases in the extent and quality of effort that people put into a given task (Cerasoli
et al., 2014). It also seems plausible that the addition of game-like patterns only works in the
short-term. The findings of Koivisto and Hamari (2014) suggest that the effectiveness of many
gamification interventions may be short-lived due to their novelty effect, ultimately resulting
in performance decreases. In fact, while the results in manuscript 2 showed that points, and
especially levels and leaderboards motivated participants to generate more tags over time, all
three conditions show a decreasing trend over time. Following previous findings on intrinsic
versus extrinsic motivation (Deci et al., 1999; Ryan & Deci, 2000), it is likely that an
intrinsically motivating implementation of gamification may help maintain longer-term
behavior change, a fact which seems especially relevant for learning or health-related
applications.
Why did points, levels and leaderboards not increase intrinsic motivation?
The motivational appeal of many games lies in their ability to provide players with
challenges to master, hence allowing them to experience feelings of competence (Deterding,
2015; Mekler, Bopp, et al., 2014; Przybylski et al., 2010). The image annotation task
described in manuscripts 2 and 3, on the other hand, could hardly be considered challenging,
as participants were free to create as many tags as they wanted. Even in the control condition
participants generated on average more than 50 tags, which corresponds to reaching the first
two performance goals set in the level and leaderboard conditions. According to Wang,
Schneider, and Valacich (2015), moderate performance targets do not motivate people to put
much effort into achieving that target goal. In this case, informational feedback does not
further encourage people to achieve more challenging targets and is thus less likely to satisfy
their need for competence. In short, it seems plausible that points, levels and leaderboards only
afford competence need satisfaction for tasks that are actually experienced as challenging.
Moreover, the game elements might not have offered enough meaningful, informational
feedback to help participants judge their performance (Deci et al., 1999). Points informed
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participants about how many tags they generated, and the levels/leaderboard provided
performance targets to aim for (Hamari & Koivisto, 2013; Jung, Schneider, & Valacich, 2010;
Von Ahn & Dabbish, 2008). But the gamified image annotation task contained no explicit
indication of how many tags actually constituted a “good” performance and participants could
therefore not judge whether they were competent at the image annotation task. And even in
the case of points, levels or the leaderboard providing sufficient informational feedback, their
visual presentation was very understated and lacked “juiciness”. In contrast, many digital
games provide excessive positive – juicy – feedback in the form of sounds, visuals and
animations (Przybylski et al., 2010). According to Juul (2012), juiciness does not simply
communicate information [...] but also gives the player an immediate, pleasurable experience
[...] enhancing the experience of feeling competent, or clever, when playing a game (pp. 45).
Next, while the study was engaged in voluntarily, participants were encouraged to solve
human computation “tasks” rather than “games”. Lieberoth (2015) however, could show that
explicitly labeling an activity containing game design elements as a “game” may increase
people’s intrinsic motivation, compared to a control task featuring no such framing or game
elements. Indeed, Huotari and Hamari (2012) state that the goal of well-thought out
gamification is to provide gameful experiences, and Deterding (2015) stressed that rather than
(re-)structuring objects to look more like games (i.e., superficially applying game design
elements to an image annotation task), a non-game context should instead be framed in such a
way that people experience it as “game-like”. Participants in the present study likely did not
experience the image annotation task as gameful / game-like. Perhaps, intrinsic motivation
might have increased, if framing of the image annotation task as a game or game-like activity
were facilitated, – even if the task itself remained unchanged. However, it is important to note
that this may not hold true for all people under all circumstances, as previous research found
that people may be suspicious of encountering games in unexpected settings (e.g., Littleton et
al., 1999).
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Extrinsically motivating game elements are not forcibly bad
The above suggests that it is challenging to develop enjoyable, intrinsically motivating
gamified applications. Moreover, intrinsically motivating game elements ought to be well
integrated within the gamified task (Deterding, 2015; Nicholson, 2012), and might not readily
generalize to other non-game contexts. However, even if extrinsic motivation may not be
associated with as many benefits as intrinsic motivation, it need be stated that even
extrinsically motivating game elements may have their uses. First of all, even for simple tasks
that are not perceived as particular interesting, the studies described in manuscript 2 and 3
found that game elements increased performance quantity, without compromising participants’
intrinsic motivation or feelings of autonomy. Similarly, in a recent study by (Preist & Jones,
2015), learning activities were interwoven as optional sidequests into a mobile game. While
the game may not have made the learning material more appealing to students, it nevertheless
increased the amount of time students interacted with the learning material, which
subsequently led to significantly better learning outcomes. Another study by Dergousoff and
Mandryk (2015) further found evidence that incorporating game elements as an extrinsic
incentive encouraged people to partake in micro-experiments. Taken together, the above
suggests that while game elements as extrinsic incentives may not be as enjoyable as actual
games, nor provide the same benefits as intrinsically motivating interventions (Habgood &
Ainsworth, 2011; Ryan & Deci, 2000), they are still effective at promoting certain behaviors,
at least in the short term. Note however that in contrast to the study of Hanus and Fox (2015),
all of the above studies incorporated game features in voluntary, non-mandatory settings.
The potential of games to evoke appreciation and meaning
Manuscript 4 further emphasized the role of perceived meaningfulness on motivating
behavior. Interactivity significantly increased participants’ appreciation for the narrative, –
note that the appreciation scale (Oliver & Raney, 2011) included items such as “I found the
game to be very meaningful”, – which in turn was associated with higher percentage donated.
These findings highlight the potential of appreciation/meaning as a crucial component of the
effectiveness of games for change. It remains to be seen what game properties other than
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interactivity may potentially inspire player appreciation and how this subsequently relates to
behavior change. Iacovides and Cox (2015) mention narrative, gameplay, and audio as factors
that helped create a meaningful and thought-provoking experience in a game illustrating the
dilemmas facing health professionals. Similarly, Bartsch, Kalch, and Oliver (2014) highlight
the role that moving music can play in evoking appreciation for a film.
Several scholars have also noted that for gamification to be intrinsically motivating,
users should perceive both the game elements and the purpose of the service as meaningful
(Deterding, 2011; McGonigal, 2011; Nicholson, 2012). McGonigal (2011) states that
‘meaning’ forms a type of intrinsic reward in itself, because [...] we want to belong to and
contribute to something that has lasting significance beyond our own individual lives (pp. 50).
This notion was also supported by a study conducted by Mekler, Brühlmann, Opwis, and Tuch
(2013a), who found that there mere addition of a rationale and acknowledging participants’
efforts significantly increased intrinsic motivation, as well as participants’ perception of the
task as valuable and, to a lesser extent, as personally more important. Surprisingly, this is still
an empirically relatively underexplored area of research (Seaborn & Fels, 2015).
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Conclusion
The experiments described in this thesis found game properties, such as feedback in the
form of points, levels and leaderboards, but also mere interactivity to be effective facilitators
of behavior. But while games are typically experienced as enjoyable and intrinsically
motivating, this was not particularly pronounced in the present studies. In other words, only
because something is labelled as a game, looks like a game, or features characteristics
reminiscent of games, will not necessarily make it invariably intrinsically motivating. Finally,
while enjoyment/intrinsic motivation was not tied to the increases in behavior in manuscripts 2
and 3, the experiment described in manuscript 4 could show that other experiential constructs,
such as appreciation, may indeed shape behavior.
However, even though the present studies did not find enjoyment/intrinsic motivation to
be a crucial factor for promoting certain behaviors, it would be foolhardy to dismiss it without
further empirical inquiry. Given a positive experience, recall that users will be more likely
drawn towards and continue interacting with a product or service, because they perceive it as
inherently enjoyable, interesting and/or valuable and meaningful (Ryan & Deci, 2000; Zhang,
2008).
The present findings also stress the importance of not merely testing the effectiveness of
game features to promote certain behaviors, but to also take user’s experience as a potential
mediator into account in order to gain a better understanding of the underlying psychological
mechanisms. Without a solid theoretical framework through which to design studies and
interpret results, it is difficult to differentiate which and why specific game elements were
essential in producing successful behavioral and experiential outcomes. Finally, not only is
more research necessary on how other game features relate to enjoyment and different
behaviors, but potential contextual, personal and situational moderators need also be taken
into account. Further investigations into whether and when certain game features afford
appreciation and meaning seems to be another promising avenue for future research.
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ABSTRACT
Enjoyment has been identified as a central component of the
player experience (PX), but various, overlapping concepts
within PX make it difficult to develop valid measures and a
common understanding of game enjoyment. We conducted
a systematic review of 87 quantitative studies, analyzing dif-
ferent operationalizations and measures of game enjoyment,
its determinants, and how these were related to other compo-
nents of PX, such as flow, presence and immersion. Results
suggest that game enjoyment describes the positive cognitive
and affective appraisal of the game experience, and may in
part be associated with the support of player needs and val-
ues. Further, we outline that enjoyment is distinct from flow
in that it may occur independently of challenge and cognitive
involvement, and argue that enjoyment may be understood
as the valence of the player experience. We conclude with a
discussion of methodological challenges and point out oppor-
tunities for future research on game enjoyment.
Author Keywords
Digital Games; Enjoyment; Player Experience; Flow
ACM Classification Keywords
K.8.0 Personal Computing: Games; J.4 Social and Behavioral
Sciences: Sociology, Psychology
INTRODUCTION
Digital games offer some of the most intense, rich and en-
gaging experiences of all interactive products. Not only are
they steadily increasing in popularity [1], but their growing
importance as a medium for education, persuasion, and self-
expression [12], as well as the different cultural practices that
have formed around them (e.g., let’s play videos, modding,
game journalism, etc.) make games an immensely fascinat-
ing topic for the HCI community to study.
People play games for the experience they create [47]. How-
ever, the experience of being entertained through games is
not well understood yet from a psychological perspective [83,
89]. Various concepts have been discussed, such as immer-
sion [39], flow [59] or presence [78], making it difficult to
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decide upon which psychological concepts are best suited to
study the player experience (PX) [8]. Meanwhile, enjoyment
has been characterized as the core experience of all entertain-
ment media [83] and games in particular [58, 77], and has
previously been identified as a key motive for why people
play games (for an overview refer to [13]).
Unfortunately, the definition of game enjoyment is fuzzy [77]
and not well differentiated from other potentially related psy-
chological components of PX, such as flow [58]. This raises
the issue of how the experience of playing digital games
can be effectively operationalized and measured [16, 89].
Moreover, many models of PX often neglect previous find-
ings and/or are based on little empirical grounding [58, 89].
For these reasons, a common terminology for discussing and
measuring PX and game enjoyment is still lacking, making it
difficult to compare study findings and assess which factors
contribute most to enjoyable game experiences.
Synthesizing and building upon existing knowledge on game
enjoyment may improve the validity of measures, which in
turn strengthens our understanding of what makes games so
enjoyable. Hence, the present paper aims to provide a com-
prehensive review of previous quantitative research on game
enjoyment. We take stock of the different conceptualiza-
tions and operationalizations of game enjoyment currently
employed, in order to gain a clearer understanding of how the
experience of enjoyment when playing digital games may be
adequately measured. We also investigate how other psycho-
logical components of PX relate to game enjoyment, in order
to further clarify the concept. Finally, we identify and cate-
gorize relevant determinants of game enjoyment and uncover
opportunities for further research. We believe that by elabo-
rating what constitutes game enjoyment, we may not only get
more insights on how to properly measure the construct, but
also gain a clearer understanding of the overall player experi-
ence.
RELATED WORK
Enjoyment describes an individual’s positive response to-
wards media technology and its content [83] and has become
a central concept within HCI research [11], as well as one
of the most frequently assessed dimensions of user experi-
ence [5]. The enjoyment of websites, for instance, has al-
ready been well conceptualized and operationalized [49], but
may not be readily applicable to assess players’ enjoyment
of digital games, as websites generally serve some utilitar-
ian goal, whereas the single most important goal of games is
enjoyment [77].
Similarly, Boyle et al. [13] distinguish between different
stages of the engagement process in digital games and con-
sider the subjective experience of enjoyment key to engage-
ment. They define the subjective experience as moment-to-
moment feelings of enjoyment that players experience while
gaming. In contrast, enjoyment as a motive for playing games
denotes the more enduring reason to play. In other words,
people are motivated to play games, because they wish to ex-
perience enjoyment.
Many models and concepts have been proposed to explain
this subjective experience of enjoyment in games (for an
overview see [78]). For instance, game enjoyment has often
been equated with the experience of flow [77, 85]. Flow de-
scribes the subjective experience of engaging in challenging,
yet manageable activities (e.g., digital games), further char-
acterized by complete cognitive absorption, time distortion
and enjoyment [61]. But some argue that flow is too restric-
tive, as it is only concerned with extreme experiences [39,
78] and may not adequately cover more casual experiences
of enjoyment, such as gaming on the phone while waiting for
the bus. And indeed, Nakamura and Csikszentmihalyi have
shown that enjoyment may occur independently of the flow
experience [61].
Others still, consider flow and enjoyment distinct concepts.
The Game Experience Questionnaire (GEQ), for instance, de-
fines enjoyment as a multi-dimensional construct, made up
of challenge, competence, (minimal) frustration and positive
affect, whereas flow constitutes part of the involvement con-
struct, which also includes immersion and (lack of) boredom
[29]. In contrast, Jennett et al. [39] define immersion as the
key component of good game experiences. However, in one
experiment involving a non-game task they found that high
immersion could also be accompanied by anxiety and nega-
tive affect, which makes it difficult to infer whether the task
was not enjoyable or whether participants simply felt tense
due to the task’s increasing challenge. In short, these in-
consistent, often overlapping conceptualizations make it dif-
ficult to form a common definition of game enjoyment, which
poses serious challenges to effectively measuring the con-
struct, thereby hampering our understanding of PX [16, 58,
89].
METHOD
The aim of this paper is to clarify the concept of game en-
joyment, in order to better understand how the construct may
be operationalized and measured. To do so, we analyzed 87
quantitative studies measuring game enjoyment. The selec-
tion of the publications was done according to an adapted
QUOROM procedure, which has previously been employed
by Bargas-Avila and Hornbæk for their review on empirical
studies in user experience research [5].
Data collection
Source selection. Relevant publications on PX are spread
across multiple scientific journals and conferences, so we
chose not to limit our search to a pre-defined set of venues,
lest relevant sources be missed. Instead, the following
three publication databases were searched: ACM Digital Li-
brary (DL), ScienceDirect (ScD) and ISI Web of Knowledge
(WoK). A time frame of five years (2008 to 2012) was set to
restrict the search and because research on PX grew consid-
erably in the last few years [89].
Search procedure. In all three databases, the terms game
and enjoyment were combined to search all publications. Al-
though many different terms, such as liking, fun or preference,
are used synonymously for enjoyment, it has been argued that
the aforementioned terms do not cover the exact same mean-
ing [11, 57]. Liking, for instance, reflects reactions to the
media message only, whereas enjoyment reflects reactions to
both the media message and the media experience (i.e., the
situation and context in which the media message was re-
ceived) [57]. Similarly, Blythe and Hassenzahl [11] consider
fun and pleasure two distinct forms of enjoyable experiences
(i.e., enjoyment in terms of distraction or absorption respec-
tively). We argue that games may provide both absorbing
experiences and be played for distraction, and thus settled for
the general term enjoyment. The search resulted in a total of
3’036 publications (DL=977, ScD=1’716, WoK=343).
Screening criteria. Four screening criteria were defined to
narrow the entries: The papers had to be about (1) digital
games and (2) more specifically, about entertainment games,
that is, games, whose “only” intended purpose is to gener-
ate enjoyment [58, 77]. Enjoyment is without doubt crucial
for games with specific purposes, such as serious games or
exergames (e.g., [53]), but – for the sake of manageability,
– they are beyond the scope of this review. Similarly, pa-
pers studying pervasive and augmented reality games were
not taken into account, because it has been suggested that they
differ from more “traditional” digital entertainment games in
several dimensions and thereby require their own criteria for
enjoyment [38]. Lastly, the publications included for analysis
had to be (3) original full papers and (4) written in English.
Note that these categories are not mutually exclusive – as ex-
clusion criteria the first obvious category was chosen. The
screening was done in entirety by the first author. To control
for interrater effects, an independent rater performed the same
categorization using 20% of the entries. Interrater reliability
was found to be Kappa = 0.928 (p < .001), 95% CI (0.788,
1.067). A Kappa value of .8 and higher is considered almost
perfect.
Selection criteria for inclusion in the final analysis
As we were concerned with the conceptualization and sub-
sequent operationalization of game enjoyment, it had to be
measured in some form. For this reason, papers that did not
contain quantitative empirical user data (e.g., theoretical pa-
pers) were excluded. Furthermore, only publications in which
the authors explicitly mention that they measured enjoyment
were included. Concepts such as liking or fun were only in-
cluded, if the authors explicitly equated them with enjoyment
(e.g., [76]). Exceptions were made if a study employed the
GEQ [29] or based its questionnaire on the GameFlow model
[77], as the original authors explicitly link these to game en-
joyment. Lastly, only studies about the subjective experience
of enjoyment were considered for analysis, resulting in a final
sample of 68 publications.
Again, the screening was done by the first author and an in-
dependent rater. The interrater reliability was found to be
Kappa = 0.873 (p < .001), 95% CI (0.701, 1.045). Then, all
papers were coded in terms of aim of the study, measures,
results, measuring times, study designs, participants, game
genre, duration of gameplay, and if provided, definition of
enjoyment. Note that some papers contained two or more
studies, each containing measures of enjoyment. In this case,
we treated those experiments as individual studies. Thus, a
total of 87 studies were included in the final analysis. A table
containing the collected data for each study is available on-
line at ACM Digital Library http://dx.doi.org/10.1145/
2556288.2557078.
RESULTS
In the following, the results of the analysis of the 87 studies
are reported. Due to the current lack of a common terminol-
ogy for game enjoyment research, we structured the results
section into general methodological observations, followed
by a more in-depth look at the measures employed. Next, we
summarize the current state of research on determinants of
game enjoyment and compare how enjoyment has been oper-
ationalized in relation to other PX components.
General methodological observations
Purpose of the studies. The majority of studies analyzed
specific determinants of game enjoyment (n=49). Seventeen
studies were about the evaluation of a particular game and 15
studies developed or compared methods for assessing game
enjoyment and/or the overall player experience. The remain-
ing studies were concerned with other aspects of gaming,
such as the impact of violence on aggressiveness (e.g., [4]).
Participants. In more than half of the studies (n=44), partic-
ipants’ mean age ranged between 20 and 29 years, whereas
in 14 studies participants were 19 years or younger. There
were only 3 studies, where the mean age lay above 40 years.
Moreover, 7 studies provided only the range of participants’
age and 19 studies did not state any information on partici-
pants’ age. Most studies (n=56) featured students as partici-
pants. Regarding gender distribution, the majority of studies
had more female than male participants, apart from 10 studies
where only male participants were present.
Most studies (n=52) did not assess game expertise in any
form. Twenty-three studies asked players about the frequency
of game-play, 2 studies let participants rate their expertise and
10 studies used other methods (e.g., Fang et al. [27] assessed
the number of years participants have been playing digital
games).
Games and Genre. First-person shooter games were by far
the most frequently studied genre (n=22), followed by rac-
ing (n=13) and sports games (n=12, including bowling, box-
ing, football and tennis games). These three genres represent
more than a half of the entries (n=47). Twenty-four studies
did not provide any explanation on why they chose a certain
game title or genre for their study.
Study setting, gameplay duration and game metrics. The time
participants spent playing a game ranged between 2 to 60
minutes, with a median of 10 minutes. Apart from the online
surveys, only 3 studies investigated game enjoyment outside
of the lab setting [56, 63, 66]. Out of the 87 studies, 26 looked
at game metrics, that is, the quantified measures of in-game
data (e.g., time spent playing, actions taken by the player).
Measuring point of enjoyment. More than half the studies
(n=46) assessed enjoyment after participants interacted with
the game. Twelve studies measured enjoyment in-between
the different gaming sessions or experimental conditions and
8 studies measured enjoyment during game-play. Thirteen
studies did not provide any information on the time of mea-
surement.
Measurement of enjoyment
Techniques used to measure enjoyment. Overall, three
groups of measures were identified: Subjective self-reports
in the form of questionnaires (n=82), physiological measures
(n=11) and other (n=2), which includes one study which let
participants rank the games they played according to their
preference [9] and another study that observed the amount of
player behavior that expressed enjoyment [74]. We catego-
rized the latter along with physiological measures as a more
objective means to assess game enjoyment, seeing how par-
ticipants have less direct control over their responses com-
pared to self-reports [55, 60]. Most studies employed only
subjective measures (n=75), 4 studies used only objective
techniques, and 8 studies employed both subjective and ob-
jective measures to assess game enjoyment.
The most frequently used standardized questionnaires were
the Intrinsic Motivation Inventory (IMI; n=15), the GEQ
(n=8, including iGEQ) and the self-assessment manikin scale
(SAM; n=2) [66, 82]. Several studies referenced and adapted
other questionnaires (e.g., [20, 75]. Except the GEQ and the
scale developed by Fang et al. [27], all questionnaires were
uni-dimensional. Out of 82 studies that used questionnaires
to assess game enjoyment, only 31 provided psychometric
properties. As illustrated in Table 1, most studies (n=29) that
investigated determinants of game enjoyment utilized self-
developed questionnaires.
We also took account of the individual items used to mea-
sure game enjoyment. As seen in Table 2, enjoy was by far
the most frequently used term. Strictly speaking, items mea-
suring the subjective experience of enjoyment were the most
common (n=54; e.g., “I enjoyed playing Madden very much”
[73]), the remaining items measured the “enjoyability” of the
game itself (e.g., “The game was enjoyable” [69]) or some
individual aspect of it (e.g., “This interface made the game
play more enjoyable” [19]).
There were some differences when comparing subjective and
objective measures. Overall, facial electromyography (EMG)
corresponded the most to subjective reports [18, 59, 66, 82],
as game enjoyment was associated with an increase in activa-
tion of the zygomaticus major, orbicularis oculis and decrease
in activation of the corrugator supercilii region. Other physi-
ological measures, such as electrodermal activity, electrocar-
Table 1. Enjoyment measures employed by study purpose
self-developed
Purpose IMI GEQ referenced other single item items unknown all listed partly listed objective measures
Determinants of enjoyment 15 2 6 12 6 6 5 3
Game Evaluation – 1 2 6 – 3 1 3
Method Validation – 3 – – – 7 1 4
Other 1 2 6 6 1 3 – 2
Total 16 8 14 24 7 19 7 11
Note. Data do not sum up to 87 because some studies use more than one measure or serve more than one purpose.
Table 2. The 11 most frequent terms used to measure game enjoyment.
Term Examples and sources N
Enjoyable, Enjoying ”How much did you enjoy the game?” [30] 77
Fun ”Playing the game was fun” [81] 30
Interesting ”I thought playing Madden was interesting” [73] 17
Good ”I felt good” [18] 17
Future play intent “Would you like to play the game again?” [39] 16
Boring ”I thought the game was boring” [67] 13
Happy ”I feel happy when playing this game” [27] 11
Frustrating ”I felt frustrated” [60] 10
Challenge ”I felt challenged” [29] 10
Entertaining ”This game was entertaining” [80] 9
Irritating ”I felt irritable” [71] 9
diography or electroencephalography were not as clearly re-
lated to game enjoyment, even though they correlated signifi-
cantly with different dimensions of the GEQ [18, 24, 45, 60].
Determinants of game enjoyment
We grouped the factors that potentially predict game enjoy-
ment broadly into game system, player and context variables,
as suggested by Nacke and Drachen [58].
Game System. Challenge was the most frequently examined
factor (n=21) and was found to be an important determinant
of game enjoyment, although this effect was further deter-
mined by player skills [3, 41] and motives [76]. Game out-
come yielded mixed results, as some studies showed that win-
ning a game increased enjoyment [41, 65], whereas others
did not [3, 48, 75]. However, winning only by a bit was
experienced as particularly enjoyable [3, 65]. Intuitive con-
trol schemes facilitated feelings of being in-control and self-
efficacy [48, 72, 81], which in turn also contributed to game
enjoyment. This was further reflected in some of the evalu-
ation studies, as players enjoyed interfaces that were easy to
control and allowed for best performances the most [15, 42,
51].
Quick et al. [68] found that fantasy was an important deter-
minant of game enjoyment, and several studies confirm this
notion, as narrative [64], avatar resemblance [23], as well as
identification with the avatar [44, 50] and other playable char-
acters [22] all significantly contributed to enjoyable game ex-
periences. Sound and music also enhanced enjoyment to a
certain degree [17, 60].
Of the 12 studies that examined violence in games, most
found that violent game content did not or only marginally
enhance enjoyment (e.g., [6]). In fact, there was some evi-
dence that players enjoy games less, when they contain vio-
lence against humans, as they cause moral distress [30]. How-
ever, players that were already familiar with a violent game
experienced less guilt and negative affect, as well as more
enjoyment [34].
Player. Player types and motives were important determi-
nants of game enjoyment [2, 21, 68, 76]. Similarly, person-
ality traits, such as sensation seeking and self-forgetfulness
were found to correlate positively with enjoyment of games
[28]. Mental imagery capability had no influence on enjoy-
ment [88]. Two studies found that game enjoyment of certain
genres was dependent on the player’s gender [48, 50].
Various psychological outcomes were also associated with
enjoyable game experiences, such as feelings of being in-
control, self-efficacy and need satisfaction [67, 79, 80]. Fur-
ther, Downs and Sundar [23] found a strong positive corre-
lation between winning, ego-enhancement and game enjoy-
ment. Similarly, Reinecke et al. [69, 70] found that enjoy-
ment was significantly related to mood repair and recovery
experience, that is, allowing for the satisfaction of psycho-
logical needs that were previously thwarted. On the other
hand, there were some indications that feelings of guilt are
negatively correlated with enjoyment [34, 50].
Context. Context factors were rarely examined (n=5) and
yielded mixed results. For instance, there was no clear indica-
tion that the co-presence of other players increases enjoyment
(e.g., [35]). Lack of communication between players had lit-
tle impact on enjoyment [9], as did location (i.e., playing at
home vs. in a laboratory) [18].
Enjoyment in relation to other PX components
Twenty-four studies measured flow in some form
(Abuhamdeh and Csikszentmihalyi never mention “flow” and
refer to “optimal experience” instead [2, 3]), with varying
definitions of how enjoyment and flow relate to each other.
Some use the terms “flow” and “enjoyment” interchangeably
(e.g., [40]), a notion which was further reflected by the
activation of reward-related midbrain structures during flow
experiences [43].
Others [21, 51] refer specifically to the GameFlow model of
player enjoyment [77], whereas studies that rely on the GEQ
argue that flow is a dimension of player involvement rather
than enjoyment (e.g., [29]). Lastly, some state that the two
constructs share similarities and that enjoyment results from
the flow experience (e.g., [86]).
These inconsistent definitions stem largely from the different
aspects of flow that the studies chose to focus on. Several
studies associate flow with focused attention [40, 85] and the
balance of skill and challenge [41, 43, 59]. However, Shim
et al. [76] found that the balance of skill and challenge – ar-
guably a defining factor of flow – did only partially account
for game enjoyment on its own. Rather, this was further de-
pendent on players’ motivations for game-play. In contrast,
Limperos et al. [48] found that the experience of control –
an aspect also associated with flow – was related to players’
enjoyment, but not to other characteristics of flow.
Notably, several studies found a strong positive relation be-
tween presence and flow [40, 59, 87]. While presence seemed
not to affect enjoyment directly [72, 86], Weibel et al. found
that it increased enjoyment indirectly through flow. They con-
cluded that being immersed in a virtual environment may fa-
cilitate cognitive involvement and subsequently, enable the
experience of flow.
Similarly, Jennett et al. [39] consider immersion key to a
good gaming experience, characterized by real world dissoci-
ation, as well as cognitive and emotional involvement. Unfor-
tunately, although their measure of immersion also includes
enjoyment as a subconstruct, they do not report how it relates
to the aforementioned aspects. In contrast, Nacke and Lindley
[59] offer an alternative definition of immersion in terms of
the sensory experience that a game provides and found that
immersive level design was associated with positive affect
and feelings of competence, most likely due to providing a
sense of spatial presence.
DISCUSSION
On the basis of the 87 studies reviewed, we compare the var-
ious operationalizations of game enjoyment and differentiate
it from related constructs, in order to establish a working defi-
nition of the concept and consider its relevance for PX. More-
over, we discuss what implications our results have for future
PX research.
Conceptualizing game enjoyment
As illustrated in Table 2, game enjoyment was frequently as-
sociated with fun and interest, as well as being the opposite of
boredom, especially in studies that operationalized enjoyment
as intrinsic motivation and hence employed the IMI (e.g., [67,
73]). This is in line with previous conceptualizations of en-
joyment as a positive cognitive appraisal of media [57, 83].
Game enjoyment was also operationalized as positive affect,
using both self-reports and biometrics (e.g., [66]). However,
only Fang et al. [27] attempted to distinguish between affec-
tive and cognitive aspects of enjoyment. Notably, all studies
that employed measures of frustration either assessed it as
a separate dimension of game enjoyment, or acknowledged
that it should not be considered the antipode of enjoyment
[23], because even though many games provide moments of
frustration, the overall experience may still be enjoyable.
Interestingly, game enjoyment was often associated with feel-
ings of being in-control (e.g., [72]), competence (e.g., [41])
and improved mood after game-play, due to to the satisfac-
tion of psychological needs [70]. It has been stated that need
satisfaction may in part explain how game enjoyment comes
into being [67, 79]. In fact, several of the reviewed studies
indicated that this aspect of enjoyment is more pronounced
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Figure 1. Flow results from the balance of game challenge and player
skills. Less challenging gameplay may still be experienced as enjoyable.
for games than for non-interactive media [69, 70, 80]. Con-
currently, game enjoyment was to certain degree negatively
correlated with feelings of guilt [34, 50], and Gollwitzer and
Melzer even operationalized it as the opposite of moral dis-
tress [30]. This was further reflected in some of the items
used to measure enjoyment, such as in the instrument devel-
oped by Fang et al. [27] (“The activities in this game [...]
are respectable”). It seems that – beyond ‘mere’ fun, – game
enjoyment not only denotes a positive cognitive and affective
appraisal of the gaming experience, but is in part also char-
acterized by certain psychological outcomes, namely need
satisfaction and the absence of guilt. This recalls the con-
cept of serious fun proposed by Lazzaro [47], which suggests
that players experience enjoyment when a game reflects their
values (e.g., the absence of guilt) and positively affects their
thoughts and feelings (e.g., through need satisfaction).
This raises some interesting research questions. For instance,
whether it is more enjoyable if a game, albeit less challeng-
ing, provides ample opportunities for competence need satis-
faction, or whether players experience more enjoyment when
they achieve a rare moment of triumph in an extremely chal-
lenging game, and how this differs with regards to player
motives. On the other hand, researchers may look into how
games that were intentionally designed as non-enjoyable –
such as Torture Game 2, which seeks to elicit disinterest by
“allowing” players to commit atrocities [12], – induce guilt,
and compare them to popular (i.e., enjoyable), albeit contro-
versial games, such as Grand Theft Auto V, in order to clar-
ify the relationship between need satisfaction, identification,
guilt and enjoyment.
Relationship between enjoyment and other PX components
Presence did not impact game enjoyment directly, but facil-
itated flow experience, which itself gave rise to enjoyment
[40, 86]. Arguably, game enjoyment shares many similarities
with flow. But even though enjoyment is a crucial aspect of
the flow experience [61], they still differ in specific ways: It
seems that the experience of challenge, enjoyment and deep
concentration are the main characteristics of flow (e.g., [43]),
while other aspects, such as a sense of control, facilitate flow
and make games more enjoyable, but do not trigger flow by
themselves [48]. Put differently, flow encompasses both en-
joyment and involvement, triggered by the optimal balance
of challenging gameplay and player skills [41], but players
may experience enjoyment independently of flow [48, 76], if
their skills exceed the challenges posed by the game [59, 61]
(see Figure 1). Therefore, we conclude that limiting game
enjoyment to the experience of flow would fail to account
for the variety of enjoyable experiences that games may pro-
vide. Nevertheless, more empirical research is required to
further probe under what circumstances game enjoyment and
flow occur and whether the flow experience is characterized
by particularly deep enjoyment.
This conceptualization of game enjoyment has some potential
theoretical implications for PX research, namely that game
enjoyment may be understood as the valence of the player
experience. In contrast, the intensity of the player experi-
ence may perhaps be best represented by players’ immer-
sion, involvement or engagement, that is, the extent to which
players’s attention is held by gameplay challenges and the
game environment (i.e., presence) [14, 39]. Put differently,
the more immersive a game, the more intense the player ex-
perience, eventually culminating in cognitive absorption and
time distortion. While it is beyond the scope of the present
paper to establish a working definition of this concept, flow
may thus be explained in terms of a very intense, yet positive
experience (see Figure 2).
This framework supports previous conceptualizations of flow
as effortless attention [16] and immersion as a graded experi-
ence [39]. However, more research is needed to empirically
assess its validity. For instance, whether a non-intense gam-
ing experience may be just as enjoyable as an intense one,
and how the valence and the intensity of the player experi-
ence relate to each other. Moreover, in order to deepen our
understanding of PX, it is necessary to consider how the in-
tensity of the player experience can be operationalized and
measured, how it is affected by challenge and presence and
how this relates to need satisfaction, as well as to cognitive
and affective aspects of game enjoyment. Unraveling this is-
sue is especially relevant in light of the increasing realism of
digital games, the upcoming resurgence of VR technology,
such as the Oculus Rift, and for research on the negative ef-
fects of gaming [14].
Methodological challenges
Our review uncovered some methodological issues currently
present in research on game enjoyment. Firstly, few stud-
ies employed standardized questionnaires, although validated
and standardized questionnaires are easier to compare and
may be taken with more confidence [36]. As illustrated in
Table 1, many studies on the determinants of game enjoy-
ment relied on self-developed scales, which makes it difficult
to compare results and also adds to the problem of distin-
guishing the different components of PX. Additionally, many
studies omitted item descriptions, as well as information on
the reliability and validity of the scales. To facilitate interpre-
tation of study results and advance PX research, future stud-
ies on game enjoyment would be well advised to provide as
much information as possible on the measures used.
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Figure 2. Valence and intensity of PX framework. Enjoyment describes
the valence of the player experience, whereas immersion may denote its
intensity.
Interestingly, physiological measures seem to be more com-
mon in the study of PX than in user experience research [5].
However, apart from EMG, physiological measures yielded
mixed results with regards to game enjoyment. But due to
the low number of studies, it would be foolhardy to dismiss
physiological measures as not suitable, as they show a lot of
promise, given that they allow the objective measure of player
experience without interrupting the player-game interaction.
Next, the majority of studies recruited students between 20
and 29 years, although this represents only around a third of
the gaming population [1]. And even though game exper-
tise and familiarity has been found to affect enjoyment (e.g.,
[34]), most studies (n=52) did not take this into account. No-
tably, FPS games were the most frequently studied genre,
even though they are mostly popular with the 21 - 29 year
old male demographic [26], while other popular genres, such
as casual or computer role-playing games [1] were underrep-
resented. To establish a more comprehensive understanding
of game enjoyment, it would be beneficial to study a wide
spectrum of game genres and player demographics.
Lastly, as of now, there is scant quantitative evidence on
what characterizes long-term game enjoyment, as well as how
players experience games before actually engaging with them
[16, 58]. Seeing how some players are willing to invest hun-
dreds of hours into a game, it would be interesting to study
what aspects of the player, game system or context determine
game enjoyment, how it changes over time and how this af-
fects other components of PX.
Further research
Strikingly, although the importance of the context surround-
ing the player experience has been emphasized time and again
[35, 58], only little attention has been paid to how contextual
factors affect game enjoyment. Yet many players enjoy gam-
ing with others [1], indicating that social aspects are indeed
an important determinant of game enjoyment [47].
Moreover, Lazarro’s 4 keys to fun model [47] associates
many of the aforementioned determinants with particular
emotions, such as challenge and fiero (i.e., pride). Further
research on how aspects of the game system, player and con-
text elicit these emotions, and how this impacts overall game
enjoyment, would benefit both game designers and PX re-
searchers alike. Also, many recent games strive to provide
more complex experiences than mere “fun”. Seeing how pre-
vious research on non-interactive media showed that sad or
frightening media content is often experienced as enjoyable
[57], future studies should look into games that, for instance,
inspire negative affective experiences, such as when the plot
of a game demands for the death of a character, in order to
study how these affect players’ overall experience of enjoy-
ment, whether they impact the cognitive and affective aspects
of enjoyment differently, and how they relate to need satisfac-
tion and player values.
Finally, it has been argued that enjoyment may facilitate
media effects such as learning, aggressiveness or behavior
change [57]. Not only is more research necessary to exam-
ine how game enjoyment and the intensity of the player expe-
rience are linked to negative effects, such as aggressiveness
or addiction [14], but in light of the steadily increasing inter-
est in games as a medium for expressing ideas, teaching and
behavior change [12, 53], it would be especially valuable to
study in what ways game enjoyment is related to these bene-
ficial outcomes of game-play.
Limitations of the present paper
The present paper features several shortcomings. First, while
our review procedure attempted to cover the gamut of quanti-
tative studies on game enjoyment, we might have missed out
on relevant studies that studied enjoyment under another term
(e.g., fun). Secondly, we solely focused on studies that em-
ployed quantitative measures. For a more comprehensive un-
derstanding of enjoyable game experiences, it is necessary to
also consider qualitative studies – which may in turn inform
the development of quantitative measures [16], – and multi-
method approaches [16], such as the biometric user studies
conducted by Mirza-Babaei et al. [55]. Also, we only in-
cluded studies examining “traditional” entertainment games.
More research is required to find out whether the present find-
ings may be extended to serious games and pervasive games.
Thirdly, due to the nature of the review, we discussed a wide
array of studies, but as a consequence, discussed individual
studies only briefly. Finally, although our conclusions were
founded on substantial amounts of empirical data, they in turn
await empirical scrutiny.
CONCLUSION
This paper sought to investigate the concept of game enjoy-
ment and its various operationalizations and measures. Based
on the review of 87 recent quantitative studies, we found that
game enjoyment is commonly understood as the positive cog-
nitive and affective appraisal of the game experience, and is
in part associated with need satisfaction and the absence of
guilt. Moreover, we provide a clearer outline of how enjoy-
ment, flow, immersion and presence differ and interrelate, and
suggest that the player experience may be studied in terms of
its valence, that is, how enjoyable it is. Correspondingly, we
discuss the strengths and shortcomings of both objective and
subjective means by which the extent of game enjoyment can
be measured. More research is needed to tackle the challenge
of further disentangling the different psychological compo-
nents of PX, especially immersion, and elaborating upon how
other relevant components, such as need satisfaction and af-
fect relate to game enjoyment and the overall player experi-
ence.
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ABSTRACT
It is heavily debated within the gamification community
whether specific game elements may actually undermine
users’ intrinsic motivation. This online experiment examined
the effects of three commonly employed game design ele-
ments – points, leaderboard, levels – on users’ performance,
intrinsic motivation, perceived autonomy and competence in
an image annotation task. Implementation of these game el-
ements significantly increased performance, but did not af-
fect perceived autonomy, competence or intrinsic motivation.
Our findings suggest that points, levels and leaderboards by
themselves neither make nor break users’ intrinsic motiva-
tion in non-game contexts. Instead, it is assumed that they
act as progress indicators, guiding and enhancing user perfor-
mance. While more research on the contextual factors that
may potentially mediate the effects of game elements on in-
trinsic motivation is required, it seems that the implementa-
tion of points, levels, and leaderboards is a viable means to
promote specific user behavior in non-game contexts.
Author Keywords
Gamification; gameful design; motivation; game design
elements
ACM Classification Keywords
H.5.2 Informations interfaces and presentation: User inter-
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General Terms
Human Factors
INTRODUCTION
Digital games have become increasingly popular over the last
few years [1], with many players investing countless hours
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in gaming [17, 19]. Industry professionals have taken no-
tice of this trend and have attempted to apply games’ motiva-
tional appeal to various non-gaming contexts to foster user
engagement. This practice is nowadays best known under
the moniker “gamification”, commonly defined as the use of
game design elements in non-game contexts [8], and has be-
come a heavily debated subject in its own right [7, 20].
Most prominently, gamification has been commonly associ-
ated with points, levels and leaderboards [8, 27] – “the things
that are least essential to games” [20], – which has irked
game designers and psychologists alike. Some have cau-
tioned against the over-reliance on such elements, as they
may diminish intrinsic interest in both game- and non-game
contexts, ultimately leading users to stop interacting with the
application or service altogether [6, 11]. In fact, previous
research in psychology provides ample evidence that differ-
ent forms of rewards, feedback, and other external events
can have detrimental effects on intrinsic motivation (for an
overview see [4]). However, there is still a lack of empiri-
cal evidence on whether and under what circumstances these
game elements may actually undermine users’ intrinsic moti-
vation [11].
While several studies have already examined how game ele-
ments, such as points, levels [9, 23] or badges [5, 10], affect
user behavior, to our knowledge, none have looked yet into
their impact on intrinsic motivation. This makes it difficult
to infer how game elements affect users’ intrinsic motivation
and behavior in non-game contexts. Yet, this issue is highly
relevant to gamification designers and researchers alike, as
these elements have been and continue to be applied to a
broad spectrum of non-game contexts with varying degrees
of success and are still widely considered “[...] the heart of
any gaming system” ([27], pp. 36).
The present paper aims to address the aforementioned re-
search gaps by investigating how three of the most commonly
employed game elements – points, leaderboards, levels, – af-
fect users’ behavior and intrinsic motivation. By no means
do we claim that the implementation of these game elements
form good or bad examples of gamification. Rather, we be-
lieve that the prevalence of these game elements in many
gamified applications warrants a closer examination of their
effects, to form a clearer understanding of when their imple-
mentation may prove beneficial or harmful to user engage-
ment.
RELATED WORK
Points, levels and leaderboards
Points, levels and leaderboards form three of the most ba-
sic game patterns [26, 27]. Zagal et al. categorize them as
goal metrics, as all three are used to keep track of and pro-
vide feedback on player performance in games [26]. Due to
their apparent connection to digital games and due to them be-
ing readily applicable to various non-game contexts, points,
levels and leaderboards have become the poster children of
gamification (e.g., [27]). Von Ahn and Dabbish, for exam-
ple, consider them essential to increase enjoyment in human
computation tasks [24]. However, research on the effective-
ness and potential side effects of goal metrics in non-game
contexts is still few and far between.
Farzan et al. notably studied the potential of a point-based in-
centive system (i.e., points, “status” levels and a leaderboard)
to promote user activity in an enterprise social networking
site [9]. Indeed, user activity initially increased, compared to
the control group that was not presented with such game el-
ements. However shortly after launch, user activity reverted
back to baseline, and after the game elements were removed,
user activity even dropped below to what it had been before
implementation of the incentive system [23]. In fact, some
users hinted at feeling driven by the leaderboard to keep up
with other users [9]. This further suggests that the incentive
system extrinsically motivated users to engage with the social
network, as after the removal of the game elements, they were
less inclined – in other words, intrinsically motivated, – to do
so.
Intrinsic Motivation
Ryan and Deci differentiate two forms of motivation [21]: In-
trinsic motivation denotes the pursuit of an activity, because
it is inherently interesting or enjoyable, whereas extrinsic mo-
tivation is defined as doing something due to a separable out-
come, such as money or deadlines. However, such extrinsic
incentives have been found to reduce intrinsic motivation in
various contexts [4]. In other words, a person is no longer
intrinsically drawn towards engaging in an activity, because
s/he is pushed to do so through external means. This is un-
fortunate, as intrinsic motivation is not only associated with
improved psychological well-being, but also benefits the ex-
tent and quality of effort that people put into a given task,
which results in enhanced performance, creativity and learn-
ing outcomes in a variety of domains [21].
External events, such as feedback and rewards may impact
intrinsic motivation in different ways, depending on whether
they are perceived as informational or controlling [4]. Put dif-
ferently, the effects of external events on intrinsic motivation
are mediated by a person’s perception of how these events
influence the need for competence and autonomy. Compe-
tence signifies the perceived extent of one’s own actions as
the cause of desired consequences in one’s environment [21]
and thrives when met with direct and positive feedback. But
if perceived as controlling, even positive feedback may thwart
people’s inherent need for autonomy and hence, decrease
intrinsic motivation [4], whereas feedback that is perceived
as both noncontrolling and informational, supports people’s
need for competence and subsequently boosts their intrinsic
motivation (see Figure 1).
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Figure 1. Feedback may be perceived as controlling or informational,
thereby affecting need satisfaction and intrinsic motivation in different
ways. (Figure adapted from [4, 7])
Aim of the study
Points, levels and leaderboards are commonly considered a
form of extrinsic incentive in non-game contexts (e.g., [14])
and may therefore threaten users’ intrinsic motivation to en-
gage with a gamified system. However, as they often transmit
a form of positive feedback, it is imaginable that they could
enhance feelings of competence, and therefore increase in-
trinsic motivation [7, 12]. While the aforementioned studies
point towards a possible detrimental effect of game elements
on intrinsic motivation [9, 23], this might have been due to
users feeling pressured to engage in the social networking
service of their employer [3]. The incentive system may have
simply exacerbated this, as users’ activity or lack thereof was
made apparent to their co-workers.
As such situational factors may mediate how points, levels
and leaderboards affect intrinsic motivation [6], it is impor-
tant to examine their effects in different non-game contexts,
in order to gain a better understanding of when the implemen-
tation of these game elements may or may not harm users’ in-
trinsic motivation. By investigating the effects of goal metrics
on both user performance and intrinsic motivation, as well
as on autonomy and competence need satisfaction, we wish
to learn more about whether they are invariably perceived as
controlling.
The present study aims to expand upon existing research by
investigating how goal metrics affect user behavior and intrin-
sic motivation in an image annotation task. This non-game
context was deemed suitable for several reasons. First, human
computation tasks (e.g., image annotation) are often engaged
in voluntarily, for fun or for pastime [2]. Thus, the threat
of contextual factors acting as confounding influence (e.g.,
the workplace being a potentially controlling setting) is min-
imized. Secondly, von Ahn and Dabbish explicitly state that
the aforementioned game elements increase user motivation
in human computation contexts [24]. However, to our knowl-
edge, no actual empirical evidence to back this claim exists,
which provides an additional motivation for the present study.
In line with previous findings on the effects of game design
elements on user behavior [5, 9, 10], we formulate the fol-
lowing hypothesis:
H1: Points, levels and leaderboards significantly boost per-
formance in the image annotation task, compared to the con-
trol condition.
As there exists no definite previous scientific evidence on the
effects of points, levels and leaderboards on intrinsic moti-
vation in non-game contexts, the following hypotheses are
based on existing research on the effects of rewards and feed-
back in educational settings [4, 21]. Thus, if these game el-
ements are to be considered a form of extrinsic reward, we
posit that:
H2: Points, levels and leaderboards significantly decrease
autonomy need satisfaction and intrinsic motivation, com-
pared to the control condition.
METHOD
To test our hypotheses, we conducted a between-subject on-
line experiment. The independent variable were three of the
most common game elements: Points vs. leaderboard vs. lev-
els vs. control condition. The dependent variables were user
performance (amount of tags, “cheating behavior”, time spent
on task), intrinsic motivation and satisfaction of autonomy
and competence needs.
Materials
Image Tagging Platform
The image annotation task consisted of 15 abstract paintings
that were taken from Machajdik and Hanbury’s study on af-
fective image classification [15]. In order to control for social
factors, a single player image tagging platform was designed,
loosely modeled after the one created by Wang and Yu [25].
An image was presented for 5 seconds, before flipping over
and revealing the input area, where participants could enter
their tags.
In the control condition, no game design elements were
present and the right-hand side of the screen was left blank.
In the points condition, participants earned 100 points for
each tag they entered. The current score was displayed in
the upper right corner of the screen (see Figure 2 and Fig-
ure 3). Points had no further meaning, other than depicting
how many tags a participant had generated. After complet-
ing all 15 images, participants were presented with their final
score.
In the leaderboard condition, participants could compare
their current score to four fictitious participants in a leader-
board on the right-hand side of the screen (see Figure 2).
Participants were deliberately left unaware of the fact that
fictional participants occupied the leaderboard. This static
leaderboard was implemented so that all participants had the
same chance to rise in ranks, as the leaderboard posititioning
may have had a confounding effect on motivation otherwise
[24]. To reach the lowest position on the leaderboard, partic-
ipants had to generate at least ten tags. For each subsequent
position, participants had to generate even more tags.
Put differently, the four competing players had a score of
1000, 3000, 6000, and 10000 respectively. These step sizes
were chosen to allow participants to reach a reasonably high
position on the leaderboard, but it was expected to be still
reasonably challenging for participants to come up with more
than 100 tags.
Figure 2. Screenshot of the tagging platform with points and leader-
board
In the levels condition, participants were presented with a
vertical progress bar labeled with ”next level” and the cor-
responding points necessary to reach the indicated level (see
Figure 3). Progression to the next level mirrored the leader-
board condition, albeit without the option for (seemingly) so-
cial comparison. Whenever participants reached a score of
1000, 3000, 6000, 10000 and finally 15000, they would gain
another level symbolized by an asterisk.
Measurements
Performance was measured by tracking the amount of tags
generated per participant. Additionally, the amount of time
participants spent on the image annotation task was tracked.
According to von Ahn and Dabbish, the throughput (i.e., the
number of tags generated per human-hour) and the overall
time spent on the task determine whether the gamification of
a human computation task was successful [24]. Intrinsic mo-
tivation (↵ = .95, range .93 - .96) and satisfaction of the au-
tonomy (↵ = .68, range .65 - .74) and competence needs (↵ =
.86, range .84 - .88) were assessed with the Intrinsic Motiva-
tion Inventory (IMI) [22] (7-point Likert scale, 1 = not at all
true, 7 = very true).
Figure 3. Screenshot of the input area with points and levels
Participants
Participants were recruited by e-mail from the university’s
own database, where people may sign up, if they wish to par-
ticipate in studies. A total of 295 participants (93 male, 191
female, 11 not specified; mean age 32.85 years (SD = 12.33),
range 17-68 years) completed the online study. Five $50
gift coupons for an online consumer electronics retailer were
raffled among all participants. The raffle was deliberately
chosen as incentive, because it was assumed that it would
not distort the experimental effects of game elements on in-
trinsic motivation, due to being a form of unexpected, task-
noncontingent reward. In their meta-analysis, Deci, Koestner
and Ryan found that task-noncontingent rewards do not affect
intrinsic motivation, as these rewards do not require doing or
completing the task and hence are not perceived as control-
ling [4].
Procedure
Upon clicking the invitation link to the study, participants
were randomly assigned to one of the four experimental con-
ditions. Following a brief demographic questionnaire, they
were then introduced to the image annotation task and in-
formed that their tags would help improve affective image
categorization. In order to isolate the effect of game elements
on intrinsic motivation, special care was taken to ensure that
the study description did not contain any wording that might
be perceived as controlling (e.g., “you must”, “you should”)
[22]. A test trial consisting of three images, which was the
same for every condition with no game elements displayed,
preceded the actual experiment.
Before starting the actual experiment, participants’ attention
was drawn towards the game elements, except for the control
condition. Again, because the focus of this experiment was
to examine the effects of points, levels and leaderboards and
not the task context per se, we made sure that task instruc-
tions were worded as noncontrolling as possible, in order to
avoid detrimental effects on intrinsic motivation [4]. In the
points and level conditions, participants were informed that
their score and level would help them estimate their contri-
bution to the study. In the leaderboard condition, participants
were told that they had the option to compare themselves to
other participants.
Images were presented in random order. After completing the
image annotation task, participants in the game element con-
ditions were presented their final score, level or position on
the leaderboard. Additionally, participants in the leaderboard
condition had the option to enter a nickname on the leader-
board. Afterwards, all participants filled in the IMI [22] and
had the option to comment on the study. Overall, participants
took on average around 22 minutes to complete the study.
RESULTS
In order to investigate the effects of points, levels and leader-
board on user performance, intrinsic motivation and need sat-
isfaction, analyses of variance (ANOVA) were calculated, un-
less otherwise noted. To assure homogeneity of variance, data
were square-root transformed. For all statistical tests an alpha
level of .05 was used.
Performance
Tag quality was determined by matching all generated tags
with a German dictionary consisting of over 1.3 million
entries (http://germandict.sourceforge.net/). All nonsensical
tags and articles (e.g., the) were discarded from subsequent
analyses. As participants could receive points even for non-
sensical tags, we first checked whether conditions differed in
cheating behavior (the use of nonsensical tags). A chi-square
test showed that the amount of nonsensical tags differed sig-
nificantly among conditions ( 2 = 37.71, p < .001). Descrip-
tive analysis indicated that “cheating behavior” was less com-
mon in the level condition (4.9% nonsensical tags) than in
the leaderboard (6.2%), points (7.4%) and control conditions
(8.2%).
As illustrated in Figure 4 and supporting H1, participants
in the game element conditions generated significantly more
tags than participants in the control condition (F(3, 291) =
11.109, p < .001, ⌘2p = .102). Planned contrasts showed
that participants in the points condition significantly outper-
formed participants in the control condition (F(1, 153) =
10.523, p = .001, ⌘2p = .064), and were in turn significantly
outperformed by participants in the leaderboard (F(1, 154) =
5.23, p = .024 ⌘2p = .033) and level conditions (F(1, 151) =
3.91, p = .050 ⌘2p = .026). Performance did not differ between
the leaderboard and levels conditions.
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Figure 4. Average number of user-generated tags per condition. Error
bars indicate 95% confidence intervals.
To check whether tagging performance changed over time for
the different conditions, we calculated a 3x4 repeated mea-
sures ANOVA with time (3 blocks with 5 images each) as
within-subject factor and condition as between-subject factor.
A significant, significant time x condition interaction (F(6,
582) = 2.462, p = .023, ⌘2p = .025), as well as a significant
main effect of time on performance (F(6, 582) = 17.447, p
< .001, ⌘2p = .057) was found. Although performance over
all experimental conditions decreased over time, participants’
performance in the leaderboard and levels conditions declined
more slowly than in the other two conditions (see Figure 5).
Conditions did not differ in the overall time participants spent
on the image annotation task (F(3, 291) = 2.015, p< .112, ⌘2p
= .02). But game elements significantly impacted time spent
per tag (F(3, 291) = 2.956, p = .033, ⌘2p = .03). ). Participants
in the game element conditions spent less time per tag than
Control (N = 71) Points (N = 83) Leaderboard (N = 73) Levels (N = 68)
Mean SD Mean SD Mean SD Mean SD
Tags 54.24 19.120 66.01 23.527 76.86 31.234 74.31 27.175
Competence 3.81 1.161 3.85 1.124 4.13 1.179 3.91 1.017
Autonomy 5.42 1.004 5.20 1.147 5.28 1.156 5.39 .818
IM a 4.87 1.454 4.54 1.554 4.79 1.609 4.90 1.445
Table 1. Means and standard deviations of dependent variables for all conditions. a Intrinsic motivation.
3.5
4.0
4.5
5.0
5.5
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Image
Control
Points
Leaderboard
Levels
Ta
gs
 
Figure 5. Average number of user-generated tags per condition over the
course of 15 images.
participants in the control condition. In other words, partici-
pants in the points, leaderboard, and levels conditions gener-
ated more tags in the same amount of time as participants in
the control condition.
The distribution of participants’ number of tags showed some
interesting differences (see Figure 6). In the control and
points conditions, two (2.8%) resp. five (6.9%) participants
came up with more than 100 tags, yet in the leaderboard and
level conditions 17 (23.3 %) resp. 14 (20.6%) participants
generated more than 100 tags each.
Intrinsic motivation & need satisfaction
Against our expectations, no significant effect of game el-
ements on intrinsic motivation was found (p = .499). Par-
ticipants reported similar levels of task enjoyment and inter-
est, regardless of whether they received feedback in form of
points, leaderboard, levels, or none at all (see Table 1). Also,
no significant effects on either autonomy (p = .570) or com-
petence (p = .340) need satisfaction were found. H2 could
thus not be confirmed. Overall, participants were rather en-
gaged in the image annotation task (see Table 1) and several
commented that they enjoyed coming up with suitable tags
for the paintings.
DISCUSSION
Our motivation for the present study was to experimentally
assess whether and how points, leaderboards and levels af-
fect participants’ performance and intrinsic motivation in an
image annotation task. In line with existing research on the
potential of game elements to promote user behavior [5, 9,
10, 23], points, and especially levels and the leaderboard
prompted participants to generate significantly more tags in
less amount of time. Moreover, implementation of the leader-
board and leveling system inspired participants to maintain
their performance for longer, compared to the points and con-
trol conditions. Arguably, the addition of game elements en-
hanced the quantity of tags, which confirms von Ahn and
Dabbish’s recommendations for increasing the throughput
[24]. Against expectations, none of the game elements af-
fected intrinsic motivation or need satisfaction in any way.
All participants were motivated to similar degrees and re-
ported intrinsic motivation did not mirror their performance
in the image annotation task.
The observed performance gains may be due to the employed
game elements being all forms of goal metrics [26]. By com-
municating how many tags have been generated, points likely
formed a clear connection between participants’ effort and
their performance in the image annotation task [12, 24]. The
levels and leaderboard perhaps further reinforced this behav-
ior by setting explicit goals for participants to aspire to [9,
10, 12, 24]. In fact, previous research on goal setting in in-
formation systems found that users’ performance increased
when given a clear goal, as opposed to users who were simply
asked “to do their best”, even if the latter were aware of their
performance [12]. Thus, it seems plausible that in the present
study, participants in the points condition “did their best”, but
had no point of reference to judge their performance. In con-
trast, participants in the level and leaderboard conditions were
always shown how many points they needed to reach the next
level/next rank on the leaderboard, which may have prompted
them to generate more tags than the other conditions. Still,
even though the level and leaderboard conditions generated
the most tags, their throughput eventually declined with time,
which suggests that these elements did not really add to the
task’s “interestingness”.
Yet against our expectations, participants’ reported intrinsic
motivation did not reflect their performance, nor was it nega-
tively affected by either points, levels or the leaderboard. Ap-
parently, participants did not perceive the game elements as
particularly controlling, compared to the control condition.
Perhaps, points, levels and leaderboards by themselves did
not affect intrinsic motivation negatively, because they were
not linked to other potentially pressuring external events, such
as cash prizes for the best performance [4]. In contrast to the
results on game elements in enterprise social network sites [9,
23], participants in the present study found themselves in a
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Figure 6. Distribution of the number of tags per participant for each
condition.
relatively laid-back setting, as they chose to participate in the
study voluntarily and, in case of the leaderboard condition,
competing against people whom they did not know. Thus, we
assume that due to the relative absence of controlling factors,
participants’ need for autonomy was not threatened.
On the other hand, game elements also did not increase feel-
ings of competence. Hence, it may be assumed that points,
levels and the leaderboard were not considered informational
feedback [4]. This might be due to the goal metrics not offer-
ing enough meaningful, informational feedback to help par-
ticipants judge their performance [19], such as whether a tag
was fitting an image or not. On the other hand, this may not be
as much due to the game elements themselves, but rather due
to the nature of the task. While the image annotation task was
deemed pleasant, it could hardly be considered a challenge, as
participants were free to create any and as many tags as they
wanted. For instance, it has been argued that the motivational
appeal of games lies in their ability to provide players with
new challenges to master [16], hence allowing them to ex-
perience feelings of competence [17, 19]. Seeing how many
popular games rely on goal metrics [26] (e.g., Tetris), these
game elements may perhaps only facilitate intrinsic motiva-
tion for tasks that demand learning and skill mastery.
Similarly, achievement goal theory differentiates between
two types of goals, namely, mastery and performance goals
[18]. While mastery goals refer to skill development and task
mastery, performance goals focus on the demonstration of
competence relative to normative standards. A meta-analysis
on the effects of performance and mastery goals on intrinsic
motivation found that informational feedback only increased
intrinsic motivation for mastery goals, whereas performance
goals were left unaffected [18]. Indeed, the image annota-
tion task used in the present study bears more resemblance
to a performance than a mastery goal, as participants simply
had to “demonstrate” their competence in tagging paintings,
relative to the norm set by levels or the leaderboard.
While the findings of the present study raise many ques-
tions on intrinsic motivation and gamification, they yield a
few practical implications for the design of gamified appli-
cations. Designers may consider implementing points, levels
and leaderboards in their projects as a quick and easy way to
boost user performance for simple tasks, as these game ele-
ments may set clear goals for users to strive towards. While
intrinsic motivation should remain unaffected by the addi-
tion of goal metrics, situational factors should still be kept
in mind, as they may determine whether game elements are
perceived as controlling and hence, damage intrinsic moti-
vation. However, if the aim of gamification is to facilitate
intrinsic motivation, then the mere addition of points, levels
and leaderboards is not sufficient to make non-game contexts
more engaging.
Limitations and further research
We provide evidence that points, levels and leaderboards are
an effective means to increase short-term performance in an
image annotation task. Against expectations, goal metrics
did not significantly affect participants’ intrinsic motivation.
However, the present study featured several shortcomings that
have to be addressed.
First, we only examined the short-term effects of points, lev-
els and leaderboards. While research in psychology has found
that rewards affect intrinsic motivation even for simple, short
tasks [4], previous findings on the effects of game elements
on user engagement have shown that it is important to also
study the long-term effects of game elements, in order to bet-
ter assess whether and under what circumstances they shape
user behavior in the long run (e.g., [5, 10]). Also, while pre-
vious research [10, 12] and the findings of the present study
suggest that gamification improves performance by means of
goal-setting, it still has to be seen whether the implementa-
tion of goals without game elements (e.g., by asking partici-
pants to generate a set number of tags) affects user motivation
and performance differently than when goal metrics, such as
points, levels or leaderboards are employed.
Secondly, we only measured participants’ self-reported in-
trinsic motivation. While self-reported and “free choice”
measures of intrinsic motivation yielded comparable results
in previous studies [4], it would have been interesting to em-
ploy a behavioral “free choice” measure of intrinsic motiva-
tion by letting participants choose whether they want to con-
tinue engaging with the image annotation task, even after the
conclusion of the experiment. Future studies should consider
combining self-reported and behavioral measures of intrinsic
motivation for additional methodological robustness. Also,
because participants from the university’s database usually
engage voluntarily in studies, it is possible that they already
had a minimum level of intrinsic motivation from the get-go,
which might have affected the results of the present study.
More research is required to investigate how users’ initial ea-
gerness to engage in a gamified application affects their sub-
sequent motivation.
Thirdly, while von Ahn and Dabbish consider throughput and
overall time spent on the main indicators of success of gami-
fied human computation tasks [24], it would be interesting to
examine more closely how goal metrics affect the quality of
tags (i.e., how well tags fit the image). Future studies should
look into how game elements may not only be implemented
to increase the quantity of a certain behavior, but also how
to enhance the quality of a certain behavior. This would not
only yield better tags, but turn the image annotation task into
a mastery goal, thereby making it potentially more challeng-
ing and interesting for users.
Finally, the results of the present study are specific to the im-
age annotation context and the task itself scored only some-
what above average on intrinsic motivation. As rewards only
threaten intrinsic motivation for activities that people find in-
teresting [4], goal metrics may not have affected intrinsic mo-
tivation, due to the task not being interesting enough. Hence,
our findings should only cautiously be applied to other gami-
fied applications. It still has to be seen whether these results
can be replicated for other gamified tasks. However, we be-
lieve that only by studying the effects of game elements in
different non-game contexts, can we gain a more comprehen-
sive understanding of how and when points, levels and leader-
boards should be implemented to promote user behavior and
intrinsic motivation.
More research is required to further investigate the role of
contextual, social and situational aspects, as they at least par-
tially determine how game elements affect intrinsic motiva-
tion and behavior [6]. While it has already been shown that
goal metrics may harm intrinsic motivation in situations that
may inherently be perceived as controlling [9, 23], it still has
to be seen whether they also drive user behavior for other,
potentially more voluntary contexts, other than human com-
putation. For instance, it would be interesting to study the
effects of goal metrics for applications focusing on sustain-
able living, as people usually freely choose to pursue such
goals.
Also, Hamari found that badges had only a limited effect on
user engagement in a peer-to-peer sharing service [10]. Thus,
he argued that game elements might affect user engagement
differently, depending on whether they are implemented in
utilitarian or hedonic services, and stresses that use scenar-
ios should always be kept in mind when designing gamified
applications. Similarly, previous research in psychology sug-
gests that rewards may either undermine or enhance intrinsic
motivation depending on whether they are endogenous or ex-
ogenous to a given task [13]. Lastly, as previous research
suggests that games are motivating due to them providing
players with the possibility of expressing their choices and
skills [17, 19], future studies should also compare whether
“mastery” and “performance” tasks [18] are impacted differ-
ently by game elements, in order to examine whether certain
non-game contexts may benefit more from goal metrics than
others.
CONCLUSION
Points, levels and leaderboards are not only some of the most
basic, but also three of the most commonly employed game
elements in game and non-game contexts. While it has been
argued that they may negatively impact users’ intrinsic moti-
vation, no actual empirical evidence exists to back this claim.
The findings of the present study suggest that gamification
by means of implementing points, levels and leaderboards
may be an easy, viable and effective way to drive user be-
havior – at least in the short term. Perhaps by establishing
a clear connection between user effort and performance, and
by providing explicit performance goals, these game elements
significantly enhanced participants’ performance in an image
annotation task. While significant performance gains were
achieved, intrinsic motivation remained unaffected by the
mere presence of points, levels and leaderboards. However,
designers of gamified services should still be wary of poten-
tial social or contextual factors that may determine whether
these game elements diminish intrinsic motivation. Also, as
these game elements did not increase intrinsic motivation,
they should not solely be relied upon to sustain long-term user
engagement.
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Abstract
Research on the e↵ectiveness of gamification has proliferated over the last few
years, but the underlying motivational mechanisms have only recently become
object of empirical research. It has been suggested that when perceived as
informational, gamification elements, such as points, levels and leaderboards,
may a↵ord feelings of competence and hence enhance intrinsic motivation and
promote performance gains. We conducted a 2x4 online experiment that system-
atically examined how points, leaderboards and levels, as well as participants’
goal causality orientation influence intrinsic motivation, competence and perfor-
mance (tag quantity and quality) in an image annotation task. Compared to a
control condition, game elements did not significantly a↵ect competence or in-
trinsic motivation, irrespective of participants’ causality orientation. However,
participants’ performance did not mirror their intrinsic motivation, as points,
and especially levels and leaderboard led to a significantly higher amount of tags
generated compared to the control group. These findings suggest that in this
particular study context, points, levels and leaderboards functioned as extrinsic
incentives, e↵ective only for promoting performance quantity.
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1. Introduction
Digital games have become increasingly popular over the last few years (ESA,
2015) and empirical research in psychology has further lent evidence for their
motivational appeal (e.g., Peng et al., 2012; Przybylski et al., 2010). Indus-
try professionals have taken notice of this trend and have attempted to apply
games’ motivational potential to various non-gaming contexts to foster user
engagement. This practice is nowadays best known under the moniker “gam-
ification”, commonly defined as the use of game design elements in non-game
contexts (Deterding et al., 2011), and has become a heavily debated subject in
its own right (Deterding, 2012; Hamari et al., 2014; Seaborn & Fels, 2015).
Most prominently, gamification has been commonly associated with points,
levels and leaderboards (Hamari et al., 2014; Seaborn & Fels, 2015). While sev-
eral studies have shown that the implementation of game elements may promote
user behavior in various contexts (refer to Hamari et al., 2014; Seaborn & Fels,
2015, for an overview), some have cautioned against the over-reliance on such
elements, as they may diminish users’ intrinsic interest and hence lead them
to stop engaging with the application or service altogether (Deterding, 2011;
Koivisto & Hamari, 2014; Seaborn & Fels, 2015). In fact, previous research in
psychology provides ample evidence that certain forms of rewards, feedback, and
other external events can have detrimental e↵ects on intrinsic motivation (for an
overview see Deci et al., 1999), and a recent study suggests that the same may
hold true for gamification under certain circumstances (Hanus & Fox, 2015). On
the other hand, it has been argued that – provided a non-controlling setting, –
the well-thought out implementation of game elements may indeed improve in-
trinsic motivation by satisfying users’ innate psychological needs for autonomy,
competence and relatedness (Deterding, 2014; Francisco-Aparicio et al., 2013;
Pe-Than et al., 2014; Peng et al., 2012).
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Deterding (2011, 2012) suggested that in order to gain a better understand-
ing of the psychological mechanisms underlying gamification, the e↵ects of indi-
vidual game design elements on user motivation should be studied, referring to
the concept of motivational a↵ordance, that is, the properties of an object that
determine whether and how it [...] supports one’s motivational needs (Zhang
(2008) , pp. 145). While e↵orts have since been undertaken to link game de-
sign elements to the satisfaction of motivational needs (Francisco-Aparicio et al.,
2013; Pe-Than et al., 2014; Peng et al., 2012; Wang et al., 2015), to date only few
studies attempted to experimentally investigate the e↵ects of individual game
elements on motivation and performance (Deterding, 2011; Hamari et al., 2014;
Seaborn & Fels, 2015).
Yet, this issue is highly relevant to gamification research. Firstly, the ma-
jority of currently available gamification literature focuses predominantly on
studying the e↵ectiveness of game design elements in promoting certain behav-
ioral outcomes (Hamari et al., 2014; Seaborn & Fels, 2015), largely ignoring
the underlying psychological mechanisms that may actually account for these
e↵ects (Antin & Churchill, 2011; Deterding, 2014), (but refer to Hanus & Fox,
2015; Lieberoth, 2015; Mekler et al., 2013b, for notable exceptions). Secondly,
game elements, such as points, levels and leaderboards have been and con-
tinue to be applied to a broad spectrum of non-game contexts with varying
degrees of success (Hamari et al., 2014; Seaborn & Fels, 2015). But most em-
pirical gamification studies investigate the impact of multiple game elements,
making it di cult to pinpoint how and to what extent these game elements
contribute to user motivation and behavior (Hamari et al., 2014; Seaborn &
Fels, 2015). Moreover, most pattern-based approaches to gamification, such as
the one described by Francisco-Aparicio et al. (2013), o↵er little guidance in
deciding whether points, levels or leaderboards are suitable for a given context,
or how they should be implemented (Deterding, 2015). Studying the e↵ects of
individual game elements on both behavioral outcomes and users’ intrinsic mo-
tivation thus contributes to gamification research by providing a more nuanced
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understanding of how particular game elements function in a given context, and
may potentially benefit designers, as it allows for more informed decisions on
how and under what circumstances game elements, such as points, levels or
leaderboards, should or should not be implemented (Seaborn & Fels, 2015).
Based on self-determination theory (SDT), one of the most established the-
oretical frameworks within gamification and game motivation research (Deter-
ding, 2015; Seaborn & Fels, 2015), the present paper aims to address the afore-
mentioned research gaps by systematically assessing the impact of individual
game design elements on both user motivation and behavior. Specifically, this
study examines how points, leaderboards, and levels, – three of the most com-
monly employed game elements (Hamari et al., 2014; Seaborn & Fels, 2015),
– a↵ect need satisfaction, intrinsic motivation and performance in an image
annotation task. Moreover, because apart from situational factors, individual
di↵erences may also account for the di↵ering e↵ects of gamification (Hamari
et al., 2014), we additionally examine whether users’ causality orientation fur-
ther determines the e↵ects of gamification.
2. Theoretical background
2.1. Intrinsic motivation, cognitive evaluation and causality orientation
Self-determination theory (SDT) di↵erentiates two forms of motivation (Ryan
& Deci, 2000) – (but refer to Vansteenkiste et al., 2010, for a more nuanced dif-
ferentiation of varying types of extrinsic motivation): Extrinsic motivation is
defined as doing something due to a separable outcome, such as pressure or
“extrinsic rewards” in the form of money or verbal feedback (e.g., praise) (Deci
et al., 1999), whereas intrinsic motivation denotes the pursuit of an activity,
because it is inherently interesting or enjoyable. A recent literature review by
Seaborn & Fels (2015) identified intrinsic and extrinsic motivation as some the
most frequently discussed, yet rarely empirically studied constructs in gamifica-
tion research. It is important to note that both extrinsic and intrinsic motivation
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promote performance gains (see Cerasoli et al., 2014, for an overview), but only
the latter has been associated with improved psychological well-being, enhanced
creativity and learning outcomes (Ryan & Deci, 2000), as well as increases in
the extent and quality of e↵ort that people put into a given task (Cerasoli et al.,
2014).
While certain extrinsic rewards have been found to reduce intrinsic motiva-
tion in various domains (Deci et al., 1999; Ryan & Deci, 2000), external rewards
must not invariably undermine people’s intrinsic motivation (Cerasoli et al.,
2014; Deci et al., 1999). According to cognitive evaluation theory – a subtheory
of SDT (Ryan & Deci, 2000; Vansteenkiste et al., 2010), – the e↵ects of extrinsic
rewards on intrinsic motivation are mediated by a person’s perception of these
events as informational or controlling (Deci et al., 1999; Ryan & Deci, 2000),
which in turn determines how these events influence the innate psychological
needs for competence and autonomy (see Figure 1). Competence signifies the
perceived extent of one’s own actions as the cause of desired consequences in
one’s environment (Ryan & Deci, 2000) and thrives when met with direct and
positive (i.e., informational) feedback. However, feelings of competence will not
increase intrinsic motivation unless they are accompanied by a sense of auton-
omy, that is, people must experience their behavior as self-determined rather
than controlled by some outside source. If perceived as controlling, even positive
feedback may thwart people’s inherent need for autonomy and hence, decrease
intrinsic motivation (Deci et al., 1999), whereas feedback that is perceived as
both non-controlling and informational, supports people’s need for competence
and subsequently boosts their intrinsic motivation.
Finally, according to causality orientation theory (Deci & Ryan, 1985), an-
other subtheory of SDT (Vansteenkiste et al., 2010), people di↵er in the extent to
which they experience their actions as self-determined, which further influences
whether they perceive feedback as informational or controlling (see Figure 1).
Hence, a person’s causality orientation acts as a moderator of the e↵ects of feed-
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Figure 1: Feedback may be perceived as controlling or informational, thereby a↵ecting need
satisfaction and intrinsic motivation in di↵erent ways. A person’s causality orientation may
further moderate how feedback a↵ects need satisfaction and intrinsic motivation. (Figure
adapted from Deterding, 2012)
back on need satisfaction. Autonomy oriented individuals are more likely to act
according to their own interests and values and interpret external events as in-
formational rather than controlling (Deci & Ryan, 1985; Vansteenkiste et al.,
2010), therefore experiencing more competence need satisfaction. Control ori-
ented people, in contrast, are more likely to act due to external demands and
perceive external events as pressuring and therefore experience less feelings of
autonomy.
2.2. Need satisfaction and game design elements
The intrinsically motivating nature of digital games has been attributed to
their potential to satisfy the psychological needs for autonomy, competence and
relatedness (Przybylski et al., 2010). Satisfaction of those needs has also been
found to be positively associated with the enjoyment of human computation
games (Pe-Than et al., 2014). Additionally, Peng et al. (2012) compared dif-
ferent versions of an exergame, designed with a variety of autonomy-supportive
(i.e., avatar customization) and competence-supportive game features (i.e., dy-
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namic di culty adjustment, various performance indicators). As posited by
cognitive evaluation theory (Ryan & Deci, 2000), they found that need satis-
faction mediated the e↵ects of the game elements on participants’ enjoyment
(as measured by the Intrinsic Motivation Inventory; Ryan et al. (1983)), moti-
vation for future play and game recommendation. However, since their study
combined several game elements in each experimental condition, Peng et al.
(2012) acknowledge that it is not possible to assess which and to what degree
each game element accounted for the increases in need satisfaction and intrinsic
motivation. As this allows only for limited carry-over to gamification and since
several psychological mechanisms may underly the same game element (Antin
& Shaw, 2012), Deterding (2011) stressed the need for studying how individual
game elements influence need satisfaction in various non-game contexts.
Points, levels and leaderboards, in particular, have become the poster chil-
dren of gamification (Hamari et al., 2014; Seaborn & Fels, 2015), due to their
apparent connection to digital games (Zagal et al., 2005) and due to them being
readily applicable to various non-game contexts. Zagal et al. (2005) categorize
them as goal metrics, as all three are used to keep track of and provide feed-
back on player performance in games. According to Przybylski et al. (2010),
they function as positive, informational performance feedback and thus form an
important part of digital games’ motivational appeal, since they a↵ord oppor-
tunities for players to satisfy their need for competence.
Correspondingly, Francisco-Aparicio et al. (2013) list points, levels and leader-
boards as a means to promote competence need satisfaction in gamified services
– provided they are presented in a non-controlling manner and a voluntary
setting, – but their framework still awaits empirical validation. Similarly, Jung
et al. (2010) found that providing feedback (i.e., points) and clear goals (i.e., lev-
els and leaderboards) in an idea generation task yielded significant performance
gains, compared to the control group, and theorized that these results were due
to the game elements satisfying people’s intrinsic need for competence. Draw-
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ing upon causality orientation theory, Wang et al. (2012) further found that
users performed best when provided with a challenging, but attainable perfor-
mance target (i.e., levels) instead of a moderate one. But while these studies
claim that this may be due to performance targets promoting competence need
satisfaction, it is not clear whether this was actually the case, as they did not
measure feelings of competence. In fact, their conclusions actually contradict
those posited by causality orientation theory, as control oriented participants
outperformed autonomy oriented participants. Finally, Wang et al. (2015) also
examined the e↵ects of informational versus controlling performance feedback
on competence need satisfaction. Whilst participants reported feeling less com-
petent in the challenging condition when provided with controlling feedback, no
significant di↵erences between informational and controlling feedback for mod-
erately challenging performance targets were found.
However, it should be noted that all of the aforementioned studies took place
in form of a group collaboration setting with up to 50 students present on site per
session, and it could be argued that even the informational feedback employed
by Wang et al. (2015) was worded in a manner that could have been perceived
as controlling by some (“You have contributed X ideas. On average, people
with the same goal have contributed Y ideas by this time.”). Unfortunately,
since neither Jung et al. (2010) nor Wang et al. (2012, 2015) actually measured
intrinsic motivation, the e↵ects on intrinsic motivation and how these in turn
relate to performance remain unclear.
2.3. Aim of study
As showcased by the literature review above, and further supported by pre-
vious systematic reviews of current gamification research (Hamari et al., 2014;
Seaborn & Fels, 2015), few studies attempted to investigate the e↵ects of indi-
vidual game design elements on the interplay between users’ need satisfaction,
intrinsic motivation and behavior. While it has been suggested that points,
levels and leaderboards could enhance feelings of competence, and therefore
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boost intrinsic motivation and performance (Francisco-Aparicio et al., 2013;
Jung et al., 2010; Przybylski et al., 2010) – provided they are encountered in a
non-controlling, voluntary situation, – to date, no empirical research has been
conducted on the subject.
The present study aims to expand upon existing research by investigating
the e↵ects of points, levels and leaderboards on participants’ performance and
motivation in an image annotation task. This non-game context was deemed
suitable for three reasons. First, Von Ahn & Dabbish (2008) consider points,
levels and leaderboards essential to increase enjoyment in human computation
tasks (e.g., image annotation). Secondly, human computation tasks are often
engaged in voluntarily, for fun and for pastime (Antin & Shaw, 2012). Thus, the
threat of contextual factors acting as confounding influence (e.g., school being
a potentially controlling setting (Hanus & Fox, 2015)) is minimized. Thirdly,
user performance can readily be measured through the quantity and quality of
generated tags.
Points, levels and leaderboards are commonly implemented in digital games
to provide players with performance feedback (Przybylski et al., 2010; Zagal
et al., 2005) and previous gamification research has demonstrated their e↵ec-
tiveness for promoting certain behaviors, since they form a clear connection
between user actions and their performance (Cechanowicz et al., 2013; Denny,
2013; Hamari, 2013; Wang et al., 2012). Moreover, in contrast to points, lev-
els/leaderboards set clear performance targets for users to aspire to, which have
been associated with further performance gains (Jung et al., 2010). Hence, we
formulate the following hypotheses:
H1a: Points, levels and leaderboards significantly increase the number of tags
generated in the image annotation task, compared to the plain condition.
H1b: Levels and leaderboards significantly increase the number of tags gen-
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erated in the image annotation task, compared to the points condition.
As previous studies on the e↵ects of feedback on performance quality yielded
mixed results (Cerasoli et al., 2014; Jung et al., 2010), no hypotheses concerning
tag quality were formed.
Given the assumption that points, levels and leaderboards may a↵ord com-
petence need satisfaction in non-game contexts (Francisco-Aparicio et al., 2013).
The e↵ect should be more pronounced for levels and leaderboards, since they
provide more performance feedback than points only (Jung et al., 2010). Lastly,
need satisfaction has been found to mediate the e↵ects of game elements on in-
trinsic motivation (Peng et al., 2012), hence we posit that:
H2a: Points, levels and leaderboards significantly increase competence need
satisfaction, compared to the plain condition.
H2b: Levels and leaderboards significantly increase competence need satis-
faction, compared to the points condition.
H3a: Points, levels and leaderboards significantly increase intrinsic motiva-
tion, compared to the plain condition.
H3b: Levels and leaderboards significantly increase intrinsic motivation, com-
pared to the points condition.
H4: The e↵ect of points, levels and leaderboards on intrinsic motivation pre-
dicted in H3a and H3b is mediated by competence need satisfaction.
Finally, it has been suggested that causality orientation may moderate the
e↵ects of feedback on user performance (Wang et al., 2012) and that auton-
omy oriented individuals tend to perceive feedback as more informational than
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control oriented individuals (Deci & Ryan, 1985; Vansteenkiste et al., 2010),
therefore experiencing more competence need satisfaction. Hence, we expect
that:
H5: Autonomy oriented study participants generate significantly more tags
than control oriented participants, when in the points, level and leaderboard con-
ditions.
H6: Autonomy oriented study participants report significantly more compe-
tence need satisfaction in the points, level and leaderboard conditions, compared
to control oriented participants.
H7: Autonomy oriented study participants report significantly more intrinsic
motivation in the points, level and leaderboard conditions, compared to control
oriented participants.
3. Method
To test our hypotheses, we conducted a 4 x 2 between-subject online experi-
ment. The independent variable were three of the most common game elements:
points vs. leaderboard vs. levels vs. plain condition without any game elements,
as well as participants’ causality orientation (autonomy vs. control oriented).
The dependent variables were user performance (amount of tags and tag qual-
ity), intrinsic motivation and satisfaction of autonomy and competence needs.
3.1. Materials
3.1.1. Image Tagging Platform
The image annotation task consisted of 15 abstract paintings that were taken
from Machajdik & Hanbury (2010)’s study on a↵ective image classification. In
order to control for social factors, a single player image tagging platform was
designed. An image was presented for 5 seconds, before flipping over and reveal-
ing the input area, where participants could enter their tags. It has to be noted
11
that we did not aim to create the most e cient or e↵ective image annotation
platform, but rather focused on developing a system that would allow us to
systematically study various game design elements in a controlled manner. In
a previous study employing the same platform (Mekler et al., 2013a), partici-
pants rated the image annotation task as rather intrinsically motivating (mean
intrinsic motivation = 4.72 on a 7-point Likert scale).
In the plain condition, no game design elements were present and the right-
hand side of the screen was left blank.
In the points condition, participants earned 100 points for each tag they
entered. The current score was displayed in the upper right corner of the screen
(see Figure 2 and Figure 3). Points had no further meaning, other than depict-
ing how many tags a participant had generated. After completing all 15 images,
participants were presented with their final score.
In the leaderboard condition, participants could compare their current score
to four fictitious participants in a leaderboard on the right-hand side of the
screen (see Figure 2). Participants were deliberately left unaware of the fact
that fictional participants occupied the leaderboard. This static leaderboard
was implemented so that all participants had the same chance to rise in ranks,
as the leaderboard posititioning may have had a confounding e↵ect on moti-
vation otherwise (Von Ahn & Dabbish, 2008). To reach the lowest position
on the leaderboard, participants had to generate at least ten tags. For each
subsequent position, participants had to generate a specific number of tags:
30 tags for 3rd position, 60 tags for 2nd position, and 100 tags for top rank.
Put di↵erently, the four competing players had a score of 1000, 3000, 6000,
and 10000 respectively. These step sizes were chosen to allow participants to
reach a reasonably high position on the leaderboard, but it was expected to be
still reasonably challenging for participants to come up with more than 100 tags.
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Figure 2: Screenshot of the tagging platform with points and leaderboard
In the levels condition, participants were presented with a vertical progress
bar labeled with ”next level” and the corresponding points necessary to reach
the indicated level (see Figure 3). Progression to the next level mirrored the
leaderboard condition, albeit without the option for (seemingly) social compar-
ison. Whenever participants reached a score of 1000, 3000, 6000 and finally
10000, they would gain another level symbolized by an asterisk.
3.1.2. Measurements
Performance was measured by tracking the amount of tags generated per
participant. In order to assess tag quality, the dataset was cleaned up using Open
Refine (www.openrefine.org) to remove typos and spelling mistakes. All non-
sensical tags and articles (e.g., the) were discarded from subsequent analyses.
Two independent evaluators rated how well the remaining tags fit the images,
following the instructions used in the study. They were asked to rate the images
from 1 to 3 (1 = tag does not represent the emotional content of the image, 3 =
tag reflects the emotional content of the image). The inter-rater reliability was
found to be Kappa =.825. A Kappa value of .8 and higher is considered almost
perfect. Based on the ratings of the two evaluators mean tag quality scores were
calculated for each study participant.
13
Intrinsic motivation (↵ = .95) and satisfaction of the need for competence
(↵ = .86) were assessed with the Intrinsic Motivation Inventory (IMI; Ryan
et al. (1983)) All IMI items were rated on a 7-point Likert scale, ranging from
1 (not at all true) to 7 (very true). Since previous research found that game
elements may impair intrinsic motivation (Hanus & Fox, 2015), we also included
measures of autonomy need satisfaction (↵ = .68), in order to find out whether
these game elements are invariably perceived as controlling.
Lastly, general causality orientation was measured with the 12-vignette Gen-
eral Causality Orientations Scale (GCOS; Deci & Ryan (1985)), which has pre-
viously also been used by Wang et al. (2012). The complete GCOS question-
naire can be downloaded from http://www.selfdeterminationtheory.org/
general-causality-orientations-scale/. Each vignette describes an inci-
dent and lists two ways of responding to it, whereupon participants state how
likely it is that they would respond in such a way (7-point Likert scale, 1 = very
unlikely, 7 = very likely). For instance:
You have been o↵ered a new position in a company where you have worked
for some time. The first question that is likely to come to mind is:
a) Will I make more at this position?
b) I wonder if the new work will be interesting.
Answer a) depicts the control-oriented response, whereas b) illustrates the
autonomy-oriented response to the event. As previously described by Wang
et al. (2012), each participant’s causality orientation was identified by stan-
dardizing their total score on the two scales (autonomy vs. control orientation).
Participants were then classified as autonomy-oriented when the z value of the
autonomy scale was higher than the z value of the control scale and vice versa.
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Figure 3: Screenshot of the input area with points and levels
3.2. Participants
Participants were recruited by e-mail from the university’s own database,
where people may sign up, if they wish to participate in studies. A total of 273
participants (84 male, 178 female, 11 not specified; mean age 32.80 years (SD =
12.21), range 17-68 years) completed the online study. Five $50 gift coupons for
an online consumer electronics retailer were ra✏ed among all participants. The
ra✏e was deliberately chosen as incentive, because it was assumed that it would
not distort the experimental e↵ects of game elements on intrinsic motivation,
due to being a form of unexpected, task-noncontingent reward. In their meta-
analysis, Deci et al. (1999) found that task-noncontingent rewards do not a↵ect
intrinsic motivation, as these rewards do not require doing or completing the task
and hence are not perceived as controlling. Concerning causality orientation,
130 participants were identified as autonomy oriented, whereas 143 participants
were control oriented. Participants of both causality orientations were equally
distributed among experimental conditions (see Table 1). Similarly, men and
women were evenly distributed among the di↵erent experimental conditions and
causality orientations.
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TagQuantity TagQuality Autonomy Competence IMa
Condition COb N Mean SD Mean SD Mean SD Mean SD Mean SD
Plain Autonomy 37 56.76 17.103 1.45 .252 5.42 1.08 3.81 1.16 5.07 1.41
Control 31 51.29 21.704 1.43 .206 5.46 .886 3.97 1.14 4.55 1.53
Points Autonomy 34 66.50 31.111 1.41 .207 5.39 1.27 3.87 1.34 4.83 1.82
Control 41 62.61 24.461 1.37 .248 4.99 .906 3.77 .954 4.28 1.37
Leaderboard Autonomy 29 81.97 32.109 1.45 .194 5.21 .891 4.07 1.19 4.94 1.63
Control 36 70.53 28.360 1.40 .244 5.38 1.26 4.04 1.18 4.62 1.58
Levels Autonomy 30 75.93 22.770 1.45 .225 5.40 .838 3.94 1.03 5.01 1.59
Control 35 70.71 29.577 1.43 .206 5.34 .801 3.79 .890 4.70 1.30
Table 1: Descriptive statistics for all experimental conditions. a IM = Intrinsic Motivation.
b CO = Causality orientation.
3.3. Procedure
Upon clicking the invitation link to the study, participants were randomly
assigned to one of the four experimental conditions. Following a brief demo-
graphic questionnaire, they were then introduced to the image annotation task
and informed that their tags would help improve a↵ective image categorization.
In order to isolate the e↵ect of game elements on intrinsic motivation, special
care was taken to ensure that the study description did not contain any wording
that might be perceived as controlling, such as “you must” and “you should”
(Ryan et al., 1983). A test trial consisting of three images, which was the same
for every condition with no game elements displayed, preceded the actual ex-
periment.
Before starting the actual experiment, participants’ attention was drawn to-
wards the game elements, except for the control condition. Again, because the
focus of this experiment was to examine the e↵ects of points, levels and leader-
boards and not the task context per se, we made sure that task instructions
were worded as non-controlling as possible, in order to avoid detrimental e↵ects
on intrinsic motivation (Deci et al., 1999). In the points and level conditions,
participants were informed that their score and level would help them estimate
their contribution to the study. In the leaderboard condition, participants were
told that they had the option to compare themselves to other participants.
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Images were presented in random order. After completing the image annota-
tion task, participants in the game element conditions were presented their final
score, level or position on the leaderboard. Additionally, participants in the
leaderboard condition had the option to enter a nickname on the leaderboard.
Afterwards, all participants filled in the IMI (Ryan et al., 1983) and the GCOS
(Deci & Ryan, 1985) and had the option to comment on the study. Overall,
participants took on average around 22 minutes to complete the study.
4. Results
In order to investigate the e↵ects of points, levels and leaderboard and goal
causality orientation on user performance, intrinsic motivation and need satis-
faction, analyses of variance (ANOVA) were calculated, unless otherwise noted.
To assure homogeneity of variance, data were square-root transformed. For all
statistical tests an alpha level of .05 was used. Before any further analysis was
conducted, we controlled the data for age and gender e↵ects, but did not find
any significant di↵erences. Overall, tag quantity was negatively correlated with
tag quality (see Table 2), as well as slightly positively correlated with intrinsic
motivation and competence need satisfaction. Intrinsic motivation was posi-
tively correlated with both autonomy and competence need satisfaction. An
overview of our hypotheses can be found in Table 4.
Tag Quality Autonomy Competence Intrinsic Motivation
Tag Quantity -.38** .01 .18** .14*
Tag Quality -.02 -.10 -.05
Autonomy .31** .44**
Competence .41**
Table 2: Pearson’s Correlation for dependent variables over all conditions. * Significant at p
< .05. ** Significant at p < .01.
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4.1. Tag Quantity
Firstly, while no significant game elements x causality orientation interac-
tion was found, results yielded a significant main e↵ect of game elements on the
amount of tags generated. As illustrated in Figure 4 and supporting H1a, par-
ticipants in the game element conditions generated significantly more tags than
participants in the control condition (F (3, 265) = 10.09, p < .001, ⌘2p = .103).
Confirming H1b, planned contrasts showed that participants in the points con-
dition significantly outperformed participants in the control condition (t(141)
= 2.613, p = .01, d = .44), and were in turn significantly outperformed by
participants in the leaderboard (t(138) = 2.299, p = .023, d = .39) and level
conditions (t(138) = 2.032, p = .044, d = .35). Performance did not di↵er
between the leaderboard and levels conditions. Additionally, a significant main
e↵ect of causality orientation on tag quantity was found (F (1, 265) = 5.31, p
= .022, ⌘2p = .02). Autonomy oriented participants generated on average more
tags than control oriented participants (see Table 1 for descriptive statistics),
partially supporting H5.
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Figure 4: Average number of user-generated tags per condition. Error bars are indicate
standard error of the mean.
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4.2. Tag Quality
No significant interaction or main e↵ects for game elements and causality
orientation on tag quality were found. As depicted in Figure 5 participants in
the the game element conditions did not generate tags of significantly higher
quality (F (3, 265) = 0.727, p = .537, ⌘2p = .008). Neither a significant main
e↵ect for causality orientation on tag quality (F (1, 265) =1.188, p = .277, ⌘2p =
.004) nor a significant interaction between conditions and causality orientation
were observed (F (3, 265) = 0.049, p = .986, ⌘2p = .001). Mean tag quality did
not di↵er significantly between the di↵erent game element conditions, nor did
it depend on participants’ motivational orientation. Overall, mean tag quality
was rather low (see Table 1).
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Figure 5: Average quality rating of user-generated tags per condition. Error bars indicate
standard error of the mean.
As reported earlier, tag quality was significantly negatively correlated with
tag quantity. To see if game elements predicted the quality of tags when con-
trolling for tag quantity, a multiple linear regression was conducted. Therefore,
the four conditions were dummy-coded into three variables and included in the
model. Tag quantity predicted tag quality significantly, but game elements and
the interaction of game elements x tag quantity did not (see Table 3).
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Variable B SE(B)   t Sig. (p)
(Constant) 1.978 0.135 14.637 < .001
Tag quantity -0.075 0.02 -0.540 -4.044 < .001
Condition points -0.164 0.18 -0.327 -0.887 .376
Condition levels -0.045 0.19 -0.085 -0.240 .810
Condition leaderboard -0.161 0.20 -0.307 -0.824 .411
Tag quantity x condition points 0.020 0.02 0.327 0.841 .401
Tag quantity x condition levels 0.014 0.02 0.240 0.614 .540
Tag quantity x condition leaderboard 0.029 0.02 0.475 1.176 .241
Note: Tag quantity was square-root transformed for analysis.
Table 3: Summary of multiple linear regression analysis for tag quality (N = 273) with
R2 = 0.17, F (7, 265) = 7.866, p < .001. The four experimental conditions were dummy-
coded into three dichotomous variables.
4.3. Intrinsic motivation & need satisfaction
Against our expectations, neither a significant main e↵ect of game elements
(p = .702) nor a significant game elements x causality orientation interaction
(p = .927) on intrinsic motivation emerged. In contrast to H3a and H3b, par-
ticipants were motivated to similar degrees, regardless of whether they received
feedback in form of points, leaderboard, levels, or none at all. Because of the
lack of significant di↵erences, it was not possible to assess competence need sat-
isfaction as mediating the e↵ects of the game elements on intrinsic motivation.
Still, there was a significant main e↵ect of causality orientation on intrinsic moti-
vation (F (7, 265) = 6.903, p = .009, ⌘2p = .03). Autonomy oriented participants
were more intrinsically motivated to engage in the image annotation task than
control oriented participants, irrespective of the experimental condition. Lastly,
no significant interaction or main e↵ects on either autonomy (p = .273 - .585)
or competence (p = .656 - .861) need satisfaction were found. H2a, H2b and
H6 could thus not be confirmed.
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Hypothesis Confirmed?
H1a: Points, levels and leaderboards significantly increase Yes
the number of tags generated in the image annotation task,
compared to the plain condition.
H1b: Levels and leaderboards significantly increase the Yes
number of tags generated in the image annotation task,
compared to the points condition.
H2: Points, levels and leaderboards significantly increase No
competence need satisfaction, compared to the plain condition.
H3: Points, levels and leaderboards significantly increase No
intrinsic motivation, compared to the plain condition.
H4: The e↵ect of points, levels and leaderboards on intrinsic No
motivation is mediated by competence need satisfaction.
H5: Autonomy oriented study participants generate signi- Partially
ficantly more tags than control oriented participants, when
in the points, level and leaderboard conditions.
H6: Autonomy oriented study participants report significantly No
more competence need satisfaction in the points, level and
leaderboard conditions, compared to control oriented
participants.
H7: Autonomy oriented study participants report significantly Partially
more intrinsic motivation in the points, level and leaderboard
conditions, compared to control oriented participants.
Table 4: Overview of hypotheses and results.
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5. Discussion
Our motivation for the present study was to systematically assess whether
points, leaderboards and levels increase performance, competence need satisfac-
tion and intrinsic motivation in an image annotation task, while taking partici-
pants’ general causality orientation into account. In line with previous research
on the potential of game elements to promote user behavior (e.g., Cechanowicz
et al., 2013; Denny, 2013; Hamari, 2013; Von Ahn & Dabbish, 2008), points, and
especially levels and the leaderboard prompted participants to generate signifi-
cantly more tags, although tag quality remained una↵ected. Against our expec-
tations, the di↵erent conditions did not di↵er concerning intrinsic motivation, or
competence need satisfaction, nor did participants’ causality orientation influ-
ence the e↵ects of game elements on performance, need satisfaction or intrinsic
motivation. As postulated by Deci & Ryan (1985), autonomy oriented partici-
pants reported more intrinsic motivation than control oriented individuals, and
produced also significantly more tags. In line with SDT, intrinsic motivation
was positively correlated with autonomy and competence need satisfaction, and
slightly positively correlated with tag quantity.
5.1. Game elements and performance gains
Zagal et al. (2005) categorize points, levels and leaderboards as di↵erent
types of goal metrics, as they usually represent and sometimes even define player
success. By communicating how many tags have been generated, points likely
also formed a clearer connection between participants’ e↵ort and their perfor-
mance in the image annotation task (Jung et al., 2010; Von Ahn & Dabbish,
2008), which may have led to increased tag quantity compared to the plain con-
dition. Seeing how Jung et al. (2010) found that users’ performance increased
when given a clear goal as opposed to users who were simply asked “to do their
best”, even if the latter were aware of their performance (i.e., points), it seems
plausible that levels and leaderboard further reinforced tagging performance by
setting explicit goals for participants to aspire to (Hamari, 2013; Jung et al.,
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2010; Von Ahn & Dabbish, 2008).
Next, while game elements did not a↵ect tag quality, tag quantity was a sig-
nificant negative predictor of tag quality in all experimental conditions. While,
the present study does not allow for establishing a causal relationship between
increased tag quantity and decreased quality, this may indicate that participants
motivated to generate many tags, might have disregarded tag quality in favor
of tag quantity. Notably, this also means that participants in the gamified con-
ditions generated more tags than participants in the plain condition, but at a
comparable quality. Overall, it could be argued that they performed better than
participants who were not presented with any game elements, further hinting at
the potential e↵ectiveness of gamification to promote certain behaviors. How-
ever, these findings should only be applied with caution since game elements
might only work short-term due to novelty e↵ects (Hamari et al., 2014; Koivisto
& Hamari, 2014).
Further, while tag quantity was slightly positively correlated with intrinsic
motivation, participants’ reported intrinsic motivation did not reflect their per-
formance. Interestingly, a recent meta-analysis by Cerasoli et al. (2014) found
that intrinsic motivation only moderately predicted performance quantity in a
variety of domains, whereas extrinsic incentives were found to be strong positive
predictors. While in the present study game elements did not decrease intrinsic
motivation, the fact that they improved tag quantity without increasing intrin-
sic motivation or competence need satisfaction, suggests that in this particular
study context, points, levels and leaderboards may have functioned as (e↵ective)
extrinsic incentives. Note that extrinsic incentives need not invariably be per-
ceived as controlling and subsequently undermine intrinsic motivation (Cerasoli
et al., 2014; Deci et al., 1999). And although game elements led to overall per-
formance gains, recall that only intrinsic motivation is associated with increases
in the extent and quality of e↵ort that people put into a given task (Cerasoli
et al., 2014), a fact that is possibly reflected in the lack of improvements in
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terms of tag quality.
5.2. Lack of e↵ects on competence need satisfaction and intrinsic motivation
None of the game elements significantly a↵ected intrinsic motivation or need
satisfaction, nor was this further moderated by participants’ causality orienta-
tion. Against our assumptions, game elements were apparently not perceived as
particularly informational (Deci et al., 1999) and did not lead to more feelings
of competence or intrinsic motivation compared to the plain condition. Con-
trary to previous claims on the need-supportive potential of game elements in
non-game contexts (e.g., Francisco-Aparicio et al., 2013; Jung et al., 2010), this
suggests that points, levels and leaderboards do not readily a↵ord competence
need satisfaction, even when encountered in a non-controlling setting. In the
following, we discuss several reasons that might account for this finding:
Firstly, the game elements might not have o↵ered enough meaningful, in-
formational feedback to help participants judge their performance (Deci et al.,
1999). Points informed participants about how many tags they generated, and
the levels/leaderboard provided performance targets to aim for (Hamari, 2013;
Jung et al., 2010; Von Ahn & Dabbish, 2008). Yet the present study featured no
explicit indication of how many tags actually constituted a “good” performance
and participants could therefore not judge whether they were competent at the
image annotation task. Also, Wang et al. (2015) found that low performers ex-
perienced significantly less competence. Hence, it is possible that performance
– or the mere impression that one is performing poorly, – further moderates the
e↵ects of game elements on competence need satisfaction.
Secondly, the motivational appeal of many games lies in their ability to
provide players with challenges to master, hence allowing them to experience
feelings of competence (Deterding, 2015; Przybylski et al., 2010). The image
annotation task, on the other hand, could hardly be considered challenging,
as participants were free to create as many tags as they wanted. Even in the
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plain condition participants generated on average more than 50 tags, which
corresponds to reaching the first two performance goals set in the level and
leaderboard conditions. According to Wang et al. (2015), moderate perfor-
mance targets do not motivate people to put much e↵ort into achieving that
target goal. In this case, informational feedback does not further encourage peo-
ple to achieve more challenging targets and is thus less likely to satisfy their need
for competence. In short, it seems plausible that points, levels and leaderboards
only a↵ord competence need satisfaction for tasks that are actually experienced
as challenging.
Thirdly, even in the case of points, levels or the leaderboard providing suf-
ficiently informational feedback, their visual presentation was very understated
and lacked “juiciness”. In contrast, many digital games provide excessive posi-
tive – juicy – feedback in the form of sounds, visuals and animations (Przybylski
et al., 2010). According to Juul (2012), juiciness does not simply communicate
information [...] but also gives the player an immediate, pleasurable experience
[...] enhancing the experience of feeling competent, or clever, when playing a
game (pp. 45). While the topic still requires empirical work, it seems plausible
that a visually and aurally more impressive presentation of points, levels and
leaderboards might have amplified their potential to a↵ord competence need
satisfaction and subsequently increase intrinsic motivation.
Fourthly, the present study’s findings may not as much be due to the game
elements themselves, but rather due to the nature of the task. Participants were
only scored for tag quantity, and did not receive any feedback on whether a tag
was fitting an image or not. If the image annotation platform would have also
rewarded tag quality, participants would not only have received more feedback,
but maximizing tag quality could have posed another challenge for people to
master. The human computation games by Von Ahn & Dabbish (2008), for ex-
ample, turn maximizing tag quality into a game mechanic by pairing two players
together and having them guess how the other player would describe a given im-
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age, while avoiding a list of “taboo” tags. While points, levels and leaderboards
may further add to the task’s enjoyment (Von Ahn & Dabbish, 2008), players
may actually mostly enjoy engaging in the guesswork involved, which provides
both challenge and team-play thereby a↵ording opportunities for satisfying the
needs for competence and relatedness. Points, levels and leaderboards on their
own might not be as meaningful or informational without this additional “game
mechanic”.
Similarly, achievement goal theory di↵erentiates between two types of goals,
namely, mastery and performance goals (Rawsthorne & Elliot, 1999). While
mastery goals refer to skill development and task mastery, performance goals
focus on the demonstration of competence relative to normative standards. A
meta-analysis on the e↵ects of performance and mastery goals on intrinsic mo-
tivation found that informational feedback only increased intrinsic motivation
for mastery goals, whereas performance goals were left una↵ected (Rawsthorne
& Elliot, 1999). Indeed, the image annotation task used in the present study
bears more resemblance to a performance than a mastery goal, as participants
simply had to “demonstrate” their competence in tagging paintings, relative to
the norm set by levels or the leaderboard.
Finally, while the study was engaged in voluntarily, participants were en-
couraged to solve human computation “tasks” rather than “games”. Lieberoth
(2015) however, could show that explicitly labeling an activity containing game
design elements as a “game” may increase people’s intrinsic motivation, com-
pared to a control task featuring no such framing or game elements. Indeed,
Huotari & Hamari (2012) state that the goal of well-thought out gamification is
to provide gameful experiences, and Deterding (2014, 2015) stressed that rather
than (re-)structuring objects to look more like games (e.g., superficially apply-
ing points, levels and leaderboards to an image annotation task), a non-game
context should instead be framed in such a way that people experience it as
“game-like”. Participants in the present study likely did not experience the
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image annotation task as gameful / game-like. Perhaps, intrinsic motivation
might have increased, if framing of the image annotation task as a game or
game-like activity were facilitated, – even if the task itself remained unchanged.
However, it is important to note that this may not hold true for all people under
all circumstances, as previous research found that people may be suspicious of
encountering games in unexpected settings (e.g., Littleton et al., 1999).
5.3. Limitations and further research
Firstly, it has to be noted that the nature of the image annotation task em-
ployed may have influenced the outcome of the studies. In contrast to other im-
age annotation tasks (e.g., Von Ahn & Dabbish, 2008), participants were asked
to describe the emotional content, and not the actual content of the paintings,
which arguably may have also been shaped by participants’ subjective experi-
ence of the paintings. Seeing how some of the paintings were more abstract,
some participants may have experienced di culties in coming up with suitable
tags. The rather free-form nature of the image annotation task may have made
it di cult for participants to know when they performed well, because there
was no apparent correct way on how to describe the emotional content of the
pictures. In order to further understand the psychological mechanisms underly-
ing gamification and its e↵ects on performance outcomes, it would be necessary
to also study tasks with relatively clearly defined quality metrics, which make
it easier to assess and provide feedback on performance quality.
Secondly, participants interacted only for a short time with the image anno-
tation platform. However, Hamari et al. (2014) and Koivisto & Hamari (2014)
found indications that gamification may only promote user engagement for a
short time. For instance, the findings of Hanus & Fox (2015) have shown the
importance of studying the long-term e↵ects of gamification, in order to better
assess whether and under what circumstances game design elements shape user
behavior in the long run. However, our findings are still relevant for non-game
contexts in which long-term user engagement and retention may not necessarily
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be the primary goal, such as increasing participation and performance in crowd-
sourcing tasks.
Thirdly, only participants self-reported intrinsic motivation was measured.
While self-reported and free choice measures of intrinsic motivation yielded com-
parable results in previous studies (Deci et al., 1999), employing a behavioral
free choice measure of intrinsic motivation by letting participants choose whether
they want to continue engaging with a given task, may yield additional insights.
For instance, Cechanowicz et al. (2013) found that , compared to the plain con-
dition, gamification of a market research survey motivated participants to con-
tinue engaging with the survey, even after conclusion of the “mandatory” part
of the experiment. Future studies should thus consider combining self-reported
and behavioral measures of intrinsic motivation for additional methodological
robustness. Also, because participants from the universitys database usually
engage voluntarily in studies, it is possible that they already had a minimum
level of intrinsic motivation from the get-go, which might have a↵ected the re-
sults of the present study. More research is required to investigate how users
initial motivation to engage in a gamified application a↵ects their subsequent
motivation.
Fourthly, while our study covered a wide age spectrum, our sample con-
tained relatively few male participants (84 men vs 178 women). Although we
did not find any age or gender di↵erences, demographic factors have been found
to a↵ect people’s reaction to gamification, especially in the long run (Koivisto
& Hamari, 2014).
Finally, the results of the present study are specific to the image annotation
context. Hence, our findings should only cautiously be applied to other gamified
applications. It still has to be seen whether these results can be replicated for
other non-game contexts. Moreover, further research into individual factors,
such as people’s general causality orientation or varying degrees of competitive-
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ness among users (e.g., Song et al., 2013), is required, since they may potentially
moderate the e↵ects of gamification on user behavior and motivation (Hamari,
2013; Hamari et al., 2014). Similarly, more research is required to further in-
vestigate the role of contextual, social and situational aspects, as they at least
partially determine the motivational a↵ordance of game design elements (Deter-
ding, 2011, 2014). Lastly, game elements may also support other needs besides
competence, such as autonomy and relatedness (Francisco-Aparicio et al., 2013;
Pe-Than et al., 2014; Peng et al., 2012). It would thus prove insightful to empir-
ically test whether specific game elements a↵ord the satisfaction of individual
needs in a variety of non-game contexts.
6. Conclusion
The present study is one of the first to cover several aspects still underex-
plored in current gamification research (Hamari et al., 2014; Seaborn & Fels,
2015). Firstly, we attempted to empirically evaluate the impact of gamification
on intrinsic motivation and need satisfacition, two of the most frequently ap-
pealed to, yet seldom empirically studied constructs in gamification literature
(Seaborn & Fels, 2015). We did so by employing a validated, theory-based in-
strument, the Intrinsic Motivation Inventory, in addition to measures of two
di↵erent behavioral outcomes, tag quantity and quality. As of now, our study
is also one of the first to isolate the e↵ects of individual game elements in a
comparative experiment. In the context of the present study this meant that
while points, levels and leaderboards increased tag quantity, the lack of e↵ects
on intrinsic motivation, need satisfaction or tag quality suggest that they may
have actually functioned as extrinsic incentives (Cerasoli et al., 2014). However,
seeing how they did not impair intrinsic motivation in contrast to previous find-
ings (Hanus & Fox, 2015), points, levels and leaderbords seem to be an e↵ective
means for promoting performance quantity. More empirical research is neces-
sary on why particular game elements act as extrinsic or intrinsic motivators in
a given context, and how this in turn shapes user enjoyment and behavior, but
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we believe our study is a valuable first step in this direction and may serve as a
blueprint for future studies.
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ABSTRACT
Games for change have attracted the interest of humanitar-
ian aid organizations and researchers alike. However, their
effectiveness to promote behavior such as donating remains
unclear. Furthermore, little is known about how key game
properties interactivity and presentation mode impact the ef-
fectiveness of these games, or how player attitudes and expe-
riences relate to the interplay between game properties and
donating behavior. In this study, experimental conditions
were systematically varied in their interactivity and presen-
tation mode. Thereby, 234 participants played, watched, or
read through one of six variations of the narrative of the game
Darfur is Dying. Following this, they were asked to choose
the percentage of an unexpected bonus to donate to a char-
ity. While interactivity increased donating by an average of
12%, presentation mode had no significant impact on the per-
centage donated. Thus, between presentation mode and in-
teractivity, interactivity was found to be the more impactful
game property. Moreover, appreciation fully mediated the re-
lationship between interactivity and donating, hinting at its
relevance for the evaluation of the effectiveness of games for
change.
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INTRODUCTION
For organizations focused on humanitarian aid, the rise of
new media and technology brings with it the potential for cre-
ating new ways to make the world a better place. Most such
organizations depend on reaching the public and persuading
individuals to help [39]. Working on a limited budget, finding
ways to do this in a way that is both efficient and effective is
pivotal [42]. An interesting option, which in recent years has
caught the attention of both humanitarian aid organizations
and researchers alike, are games for change [7, 35].
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Games for change, also known as social impact games or se-
rious games for social change, are digital games with the pur-
pose of not only entertaining, but reaching players and ide-
ally animating them to support the social change the game
is advocating [31, 36]. Darfur is Dying for example con-
fronts players with the fear and constant lack of security fac-
ing Darfurian refugees, by forcing the player to attempt to
bring water back to their camp, while avoiding the patrolling
Janjaweed militia. Meanwhile, Spent illustrates how quickly
poverty can spiral into homelessness by having players try to
survive on a minimal income, while being faced with choices
such as deciding whether to get an expensive treatment for
a dental infection for half their monthly income or to buy
numbing cream and try to ignore the pain. The appearance of
games for change can vary greatly, from high-quality video
games, to simple cartoon-like animation, to text-based game-
play [22]. The vast majority of these games however have in
common that no matter how simple the design, they force
players to face challenges and make difficult choices they
would not have to in their regular life. This aspect of interac-
tivity also sets these games apart from other forms of media
conveying similar messages.
While interest in various types of serious games has been on
the rise in recent years, little is known about the effectiveness
of these games in achieving the goals for which they were
designed [26, 44]. Especially in the context of games for
change, effectiveness can be hard to discern, as their purpose
may not be clearly defined or it may be difficult to distill their
success down to measurable values [21, 28, 36]. However, as
argued by Iacovides and Cox [21], despite these added diffi-
culties it is especially vital to evaluate the experience invoked
by games that go beyond fun, to understand whether they are
effective facilitators of social change.
Related to the question of the overall effectiveness of games
for change is the examination of how individual game prop-
erties, such as interactivity or presentation mode, contribute
to this effect, as understanding the specific impact of individ-
ual game properties can help organizations create impactful
games efficiently, by focusing on the most effective proper-
ties. Although still a very sparse field of research, the few
studies that have aimed to evaluate the effectiveness of games
for change have found support for their impact on a number
of factors such as player attitudes or knowledge gain [34] and
some have even found effects on attitudes weeks later [20,
38].
However, so far very few studies have examined the impact
of games for change on behavior-related variables. The only
studies that have to our knowledge touched on behavior did
this by asking participants about their willingness to show a
certain behavior or via self-reports, for example by asking
how willing participants would be to donate money [34] or
asking them a week after the study, whether they had shared
the game with a friend [12]. So far to our knowledge no stud-
ies have explored the impact of games for change on directly
measurable behavior.
The goal of the current study is first and foremost to examine
the effectiveness of a game for change on impacting behav-
ior, specifically donating. In particular, we wish to understand
how two specific game properties contribute to the effective-
ness of these games by analyzing the impact of systemati-
cally changing presentation mode or adding and removing in-
teractivity, while keeping the information content itself con-
stant. Beyond that, we also wish to gain insight into how
role-taking, willingness to help, enjoyment, and appreciation
are affected by playing a game for change and how they relate
to donating. Examined together, these questions should help
us improve our understanding of how games for change can
impact player attitudes, experience, and behavior and thereby
further understand these games’ value as a tool for meaning-
ful social change.
RELATED WORK
A key game property, both for games as a whole and for
games for change in particular, is interactivity [36]. Klimmt
and Vorderer [23] defined interactivity in the context of digital
games as the game property that gives the player the ability to
interact with and influence the story told in the game. Previ-
ous research in the context of games for change, other serious
games, and in the broader field of game research, has identi-
fied the interactivity of a game as a factor, which contributes
to different attitudinal and motivational changes, as well as to
knowledge gain.
Peng, Lee, and Heeter [34] for example had participants ei-
ther play Darfur is Dying, watch a recording of the gameplay
(but not play the game themselves), or read a text describing
the same events as were played out in the game. They found
that, compared to the other two conditions, playing the game
led to significantly higher role-taking with the character and
willingness to help people, who, like their character, were af-
fected by the crisis in Darfur. Similarly, Ruggiero [38] found
that playing Spent led to participants improving their attitude
towards homelessness more than a control group and more
than a group that read an article about homelessness. The ef-
fects were weaker three weeks later, but had decreased less
for the game group than for the control or reading group. Rit-
terfeld et al. [37] also compared an interactive serious game,
in this case for education, with the noninteractive recorded
gameplay and found a significant effect for interactivity on
knowledge gain in the game’s subject of the human digestive
system. Further, while not exclusively focusing on interactiv-
ity, a meta-analysis of games for education by Wouters et al.
[44] found games to be more effective at encouraging learn-
ing and retention than conventional, mainly non-interactive
instructional methods. An explanation for this finding could
be the ability of interactive games to allow players to expe-
rience and manipulate the game’s material and outcome in
ways other instructional methods cannot [19]. While this ef-
fect may be especially relevant in the context of games for
learning, this aspect, of seeing the consequences of certain
actions and the therewith connected learning experience, may
well also hold importance for the creation of new or adapted
attitudes and thereby also be of significant importance for
games for change. In the wider game context, interactivity
has also been examined, as Lin [24] compared an interactive
violent video game with the noninteractive recorded game-
play and a noninteractive corresponding scene in a movie, on
which the game was based. Lin found interactivity to have
a significant short-term effect on both aggressive affect and
cognition. Once again however, the impact on behavioral
measures remains unclear.
Another important property of games is their presentation
mode and their ability to incorporate different forms of sen-
sory input, such as visualizations and audio tracks [36]. This
combination of different sensory perceptions in one presenta-
tion mode is referred to as multimodality [4]. Past research
has shown that the use of multimodality can impact the way
information is processed. For example, using multiple modal-
ities, distributed over separate sensory channels in parallel,
as by supplementing a lecture with descriptive images, can
improve information processing [26, 40]. However, relay-
ing two pieces of information simultaneously over the same
channel can lead to inferior processing [4]. Simply changing
the presentation mode can also have consequences on atti-
tudes, as for example presenting a political debate either in
a single-screen view or a split-screen view can significantly
impact the way viewers process the debate issues and evalu-
ate candidates [10]. Findings on the impact of presentation
mode and modality in the context of serious games have been
mixed. For example, Ritterfeld et al. [37] found that using
combined images and sound instead of text in a game for ed-
ucation significantly increased knowledge gain and interest
in learning. Conversely, Peng et al. [34] found no significant
difference between the recording of the cartoon-like anima-
tion supplemented by sound in the game Darfur is Dying and
a text telling the same story regarding their impact on role-
taking and willingness to help.
While several studies have examined the effects of interac-
tivity and presentation mode and some, such as Peng et al.
[34], have even included them in the same design, the effect
of interactivity has to our knowledge never been systemati-
cally examined across different presentation modes. Peng et
al. [34] for instance did not include an interactive equivalent
of the text, meaning that any findings on the effectiveness of
the interactive game could not be completely attributed to in-
teractivity, as it might have been an effect of the interaction
between interactivity and the presentation mode of the game.
Aim of this study
In this study, our goal was to firstly examine the individual ef-
fects of interactivity and presentation mode on a measurable
behavioral variable, namely donating, considering the impor-
tance of donations for humanitarian aid [39]. The effects of
interactivity and presentation mode were examined by com-
paring interactive and noninteractive versions of three differ-
ent presentation modes. As research on games for change has
so far lacked examination of the impact of game properties on
behavior, it will be interesting to see whether the link found
between interactivity and willingness to donate [34], can also
be found between interactivity and donating behavior. As at-
titudes are generally connected to corresponding behavior [1,
18], we hypothesize that as with willingness to donate:
H1: Interactivity will lead to increased donations.
As findings on the effectiveness of presentation mode in the
context of serious games have been mixed [34, 37], no spe-
cific hypotheses will be proposed regarding its impact. As
the study design will however allow a systematic examina-
tion of the impact of presentation mode, as with interactivity,
results regarding the effectiveness of presentation mode will
nevertheless be of interest.
Of further interest is the question of how subjective player
ratings are impacted by interactivity and presentation mode
and how they relate to donating. This will allow the findings
of this study to be compared to previous research examining
subjective ratings. In the following sections we will therefore
focus on four factors shown to be of importance in recent
serious game and media research.
Role-Taking and Willingness to Help
Empathy has long been associated with prosocial behav-
ior [17]. Role-taking refers to a specific form of empa-
thy whereby a person temporarily imagines themselves as
another person and takes on their perspective [14]. In the
context of media, role-taking is closely related to identifica-
tion, which effectively describes role-taking specifically with
a mediated character, such as a character in a book, movie, or
game [13, 34].
In their study, Peng et al. [34] argued that due to the game’s
interactivity, playing as a character in a game could lead to an
increase in role-taking with that character more than nonin-
teractive forms of media could. In line with this expectation,
they found that interactivity led to an increase in role-taking.
Similar results are expected for this study:
H2: Interactivity will lead to more role-taking.
Furthermore, Peng et al. [34] also found that an increase in
role-taking led to an increase in self-reported willingness to
help a cause that would benefit people like the character they
had just played. It remains to be seen how role-taking and
willingness to help translate into donating behavior, however,
considering the well-established links between empathy and
prosocial behavior [17] as well as research linking attitudes
with related behavior [1, 18], we hypothesize that:
H3: Role-taking will be positively correlated with donating
behavior.
H4: Willingness to help will be positively correlated with do-
nating behavior.
Peng et al. [34] did not find an impact of presentation mode
on role-taking or on willingness to help. As their design how-
ever did not allow for a clear distinction between the impacts
of interactivity and presentation mode, it is possible that iso-
lating the effects of presentation mode may yield different
findings.
Enjoyment and Appreciation
A key aspect of games, which should not be neglected, is
their capacity to be entertaining and enjoyable [27]. Of spe-
cial interest in the context of games for change is the concept
of eudaimonic entertainment [33]. This describes entertain-
ment, which leads to gratification not necessarily by being
fun, but by being thought-provoking and meaningful [6, 25].
Examples of media that are in this way appreciated, but not
necessarily enjoyed, are films such as Schindler’s List, which
may not be considered fun, but is widely appreciated for its
ability to make the audience think [33]. It is important to bear
in mind that media can be simultaneously appreciated and en-
joyed [33]. Accordingly, while the game may be appreciated
for its message, the gameplay may still be enjoyable. Specif-
ically, the interactivity of a game has in the past been linked
to enjoyment [23]. We therefore assume that:
H5: Interactivity will lead to more enjoyment.
Appreciation has been linked to the degree to which media is
moving and thought-provoking [5, 6, 33]. A recent study by
Bopp et al. [8] found games to be an effective medium for
inspiring both strong emotions and reflective thoughts. Inter-
estingly, players often especially appreciated game situations
where both positive and negative emotions were elicited, such
as when the player won, but only after having made a sacri-
fice. This may be especially relevant for games for change,
such as Darfur is Dying, where the player is likely to be con-
fronted with negative emotions when contemplating the hu-
manitarian crisis the game is illustrating. While the resulting
game experience may not necessarily be fun, this does not
have to make it a bad experience or one that game designers
should avoid designing for. As Marsh and Costello [25] have
argued, other forms of media such as literature or film are
often acclaimed for their ability to portray suffering and ad-
versity and that limiting their storytelling to be only positive
or fun would be considered a serious restriction. Marsh and
Costello advocate that there is no reason why games should
not similarly aim to be moving and thought-provoking. Con-
sidering the above-mentioned research by Bopp et al. [8] and
other recent findings on the ability of games to promote af-
fective learning [38] and stronger affective reactions [24], it
could be postulated that games may even be uniquely qual-
ified to facilitate moving experiences. As a game property,
interactivity in particular has been associated with stronger
cognitive and affective reactions [24]. We therefore hypothe-
size that:
H6: Interactivity will lead to more appreciation.
Lastly, moving media, distinguished by the presence of both
positive and negative emotions, has been associated with an
increased likelihood of participants performing prosocial be-
havior, such as sharing an informational video with others to
spread awareness around skin cancer prevention [30]. Ad-
ditionally, past research has highlighted the importance of
meaningfulness for people engaging in prosocial behavior,
such as donating blood [2, 3]. Considering this, we propose
that:
H7: Appreciation will be positively correlated with donating
behavior.
It is yet to be seen how presentation mode affects enjoyment
and appreciation or how enjoyment impacts donating behav-
ior. Finally, it will be interesting to explore whether any of
these subjective ratings for player attitudes and experiences
will be able to mediate the effect of interactivity and presen-
tation mode on donating behavior.
METHOD
The experiment had a 2x3-between-subject design. The inde-
pendent variables were interactivity with two levels (interac-
tive, noninteractive) and presentation mode with three levels
(text, text with pictures, (recorded) gameplay). The primary
dependent variable was percentage donated. Further depen-
dent variables were role-taking, willingness to help, enjoy-
ment, and appreciation. To control for confounding effects,
the covariables empathic concern, general involvement with
international humanitarian affaires, and previous knowledge
of the crisis in Darfur were also included.
Participants
Participants were recruited on the crowdsourcing platform
Crowdflower. Participants were only allowed to participate
once, any repeated participations were excluded from the
dataset (73 participants). We also excluded participants who
did not complete the survey (19 participants) or had techni-
cal difficulties, which led to them being unable to experience
the experimental condition they were assigned to (3 partic-
ipants). We also excluded participants who were unable to
correctly answer an open-ended question about what had hap-
pened in the experimental condition (6 participants) or obvi-
ously had randomly answered multiple choice questions (8
participants). As only the game condition included the option
of winning, we excluded participants, who indicated they had
won (5 participants), to keep the outcome consistent across
conditions.
After data cleanup, a sample of 234 participants (121 female)
remained: 29 in the gameplay condition, 31 in the interac-
tive text with pictures condition, 43 in the interactive text
condition, 40 in the noninteractive recorded gameplay con-
dition, 39 in the noninteractive text with pictures condition,
and 52 in the text condition. The mean age was 38 with a
range from 16 to 79. After conducting a pilot study, we real-
ized that good English skills were essential for understanding
the questionnaires and the text conditions. Therefore for the
main study we restricted recruitment to countries with En-
glish as an official language. Despite this constraint, partic-
ipants came from a fairly broad range of nationalities; 35%
identifying as American, 23% as British, 22% as Canadian,
and the remaining 20% identifying as from one of 28 other
nationalities. 49% were full-time employed, 19% were un-
employed, 13% were part-time employed, 8% were students,
and the remaining 11% identified as either stay-at-home par-
ents, self-employed, retired, or preferred not to say. Partici-
pants received $1 for their participation, which they were as-
signed after entering a code on Crowdflower that they were
awarded at the end of the study.
Materials
Stimuli
We partially replicated the design of Peng et al. [34], using
the same two presentation modes as they had. These were the
interactive web-based video game Darfur is Dying, which has
been previously used in research on games for change (e.g.,
[12, 31, 34]), a recorded gameplay video of Darfur is Dy-
ing, and a text, recounting the narrative of the game. While
there were several characters available, we asked participants
– similar to Peng et al. [34], – to play as the little girl Poni,
for the sake of consistency across the other conditions, which
only offered the option of playing as Poni. Likewise, we ex-
cluded participants,who won (i.e., successfully brought water
back to their camp without getting caught) to keep the out-
come consistent across conditions.
We furthermore supplemented Peng et al.’s study design with
an additional three conditions. The first was an interactive
version of the text adapted from Peng et al. ([34], p. 741).
This interactive text was a simple form of interactive fiction
or text adventure, which allowed the reader to make choices
as to how the story would progress. The interactive text con-
dition was created by modifying the noninteractive text in
Twine, a software, which allows the creation of hypertext-
based interactive stories. Where the noninteractive text condi-
tion described the decisions Poni made when running across
the landscape to get to the well, the interactive text condi-
tion let the participants choose in which direction Poni should
run. The player would make their choice by clicking on their
preferred answer and were then taken to a new page in the
browser with a text reflecting their choice (see also Figure 1).
To keep the experience consistent with the noninteractive text,
the interactive text told the same story, independently of the
choices the player made, although the players did not know
this. While the player would choose a direction in which to
run and the next page would give feedback about the direction
they ran in (e.g., “Poni runs east, away from the oncoming
jeep”), the rest of the text would be the same for each option.
The only exception was if participants chose an option that
took them towards the jeep, in which case they were captured
immediately. If they did not run towards the jeep, players
went through eight pages, on seven of which they were given
a section of the story and had to choose which way to run. To
keep the story consistent across conditions, the final choice
always lead to Poni being captured on the eighth page.
While interactive fiction may be visually very different to a
video game such as Darfur is Dying, it can nonetheless be
defined as a form of game [29]. Considering the substan-
tial visual difference between an interactive text and a video
game, a third presentation mode of a text with pictures us-
ing screenshots from the game (see Figure 1) was included,
to allow a more nuanced examination of the impact of dif-
ferent forms of presentation mode. The three presentation
modes also varied in their use of modality, as the gameplay
offered visual information, as well as auditory information
(e.g., Poni’s footsteps, motor sounds of nearby militia jeeps),
Figure 1. A section of the interactive text with pictures condition. The
image is a screenshot of Darfur is Dying taken by the first author.
making it multimodal. Meanwhile, the text offered informa-
tion only through written language as a single modality and
the text with pictures offered information through written lan-
guage and images, meaning that two pieces of information
had to be transferred over the same processing channel.
Measures
To measure donating behavior, participants were given a $1
bonus in addition to the $1 that they were already receiving
as compensation for taking part in the study. While $1 may
not seem to be a large amount, several studies have previously
employed this or similar amounts (e.g., [9, 16, 41]). Partici-
pants had to choose which percentage of this $1 they wanted
to have paid to them and which percentage should be donated
for them to the charity Save Darfur. Using a dropdown menu,
participants selected the amount to be donated in 10-percent
increments between 0% and 100%.
Cohen’s identification scale [13] was used to measure role-
taking, with the name of the character of the game, Poni,
inserted in the item statements (Cronbach’s ↵ = .90). Partici-
pants were asked to use a 7-point Likert scale from 1 (strongly
disagree) to 7 (strongly agree) to rate six statements, such as
“I was able to understand the events in a manner similar to
that in which Poni understood them” or “When Poni failed, I
was sad; when Poni succeeded I felt joy”.
While role-taking is a measure for the empathy felt towards
a specific individual, or in this case character, it is reason-
able to assume that a person’s general tendency towards em-
pathy may also impact prosocial behavior such as donating.
To control for this potentially confounding factor, the Em-
pathic Concern subscale developed by Davis [15] was utilized
(Cronbach’s ↵ = .86). Participants rated seven statements,
such as “When I see someone taken advantage of, I feel kind
of protective towards them” on a 7-point Likert scale from 1
(does not describe me well) to 7 (describes me very well).
Besides empathic concern, it is also plausible that a person
with an interest in following news about humanitarian issues
or someone with previous knowledge of the crisis in Darfur
would be more likely to donate money to this cause. To mea-
sure general involvement with international humanitarian af-
faires, participants were asked the same four questions used
in Peng et al. [34], such as “I pay attention to news about hu-
man rights”, on a 7-point Likert scale (1 = strongly disagree,
7 = strongly agree, Cronbach’s ↵ = .92). To measure previous
knowledge of the crisis in Darfur, one item was used similar
to Peng et al., asking whether the participant had heard of the
crisis in Darfur.
Four dependent variables focusing on willingness to help
were measured using the same four questions used by Peng
et al. [34]. The participants were asked to rate how likely on
a 7-point Likert scale from 1 (very unlikely) to 7 (very likely)
it was that they would (a) donate money to help fund crucial
awareness and advocacy programs needed to end the crisis
in Darfur; (b) sign a petition to build the political pressure
needed to end the crisis in Darfur; (c) discuss the situation in
Darfur with their friends or family; and (d) forward the link of
the game/video/text/interactive text to their friends to dissem-
inate the message about Darfur. It is important to note that,
as in Peng et al. [34], these four questions were not used as
a scale measuring one variable, but as four separate variables
measuring four separate forms of willingness to help.
Enjoyment and appreciation were measured using the scale
developed by Oliver and Bartsch [33], which consists of three
items each for enjoyment (Cronbach’s ↵ = .90) and apprecia-
tion (Cronbach’s ↵ = .87). To accommodate the different me-
dia used in this study, statements were slightly modified de-
pending on the condition. For example, a statement for appre-
ciation in the game condition was formulated as “I found this
game to be very meaningful”, while in the recorded game-
play condition it was written as “I found this video to be very
meaningful” (7-point Likert scale, 1 = strongly disagree, 7 =
strongly agree).
Procedure
Participants began the online survey after following a link
from Crowdflower. After being informed about the rough
procedure and length of the study, participants filled out ques-
tionnaires for empathic concern, as well as general involve-
ment with international humanitarian affaires, and knowl-
edge of the humanitarian crisis in Darfur. Next, participants
were randomly assigned to one of the six experimental condi-
tions, each of which told Poni’s story through a different form
of presentation mode (text, text with pictures or (recorded)
gameplay) in either an interactive or noninteractive version.
Participants completed the various experimental conditions
(e.g., playing the game) in between five and seven minutes.
Immediately after the experimental condition, participants
filled out questionnaires for role-taking, willingness to help,
appreciation, and enjoyment. Then, participants were told
that they would be receiving a bonus of $1, in addition to the
$1 they were already receiving for participating in the study.
They were then given the choice to keep the entire bonus for
themselves or to donate up to 100 percent to a charity called
Save Darfur. Optionally, they could click on a link to find out
more about Save Darfur before making their decision. Af-
ter choosing the amount to donate, participants were asked
Table 1. Descriptive statistics for all dependent variables for all conditions.
Non-interactive Interactive
Text Text with Recorded Text Text with Gameplay
Pictures Gameplay Pictures
M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)
Percentage donated 49.42 (41.46) 52.56 (41.15) 50.75 (41.16) 65.12 (35.48) 55.16 (41.38) 66.55 (43.12)
Role-taking 5.11 (1.25) 5.12 (1.36) 4.85 (1.26) 5.75 (1.08) 5.07 (.99) 4.80 (1.27)
Enjoyment 2.73 (1.44) 2.64 (1.29) 2.65 (1.25) 3.93 (1.92) 4.15 (1.73) 3.77 (1.54)
Appreciation 5.31 (1.41) 5.05 (1.58) 4.92 (1.51) 5.90 (1.13) 5.40 (1.24) 5.39 (1.33)
Willingness to help 4.45 (1.62) 4.29 (1.64) 4.47 (1.51) 4.95 (1.62) 4.56 (1.51) 4.47 (1.49)
Empathic concern 3.39 (.62) 3.02 (.86) 3.13 (.63) 3.40 (.79) 3.32 (.77) 3.43 (.75)
Humanitarian involvement 4.88 (1.48) 4.72 (1.47) 4.89 (.97) 5.42 (1.20) 4.94 (1.25) 4.98 (1.35)
to briefly recount what had happened in the story they had
read, watched, or played through. This was followed by some
quality-check questions to ensure all media in their condition
had been presented correctly (e.g., for the text with pictures
condition: “In the story you just read, did you see pictures
illustrating the story?”). Finally, participants answered de-
mographic questions and three validation questions about the
content of the study, which when answered correctly gave
them two codes, which when entered on Crowdflower, led
to them receiving their compensation and the chosen bonus.
RESULTS
An alpha level of .05 was used for all statistical tests. Across
all conditions participants donated an average 56% of their
bonus, this amounted to a total of $131 that we consequently
paid to Save Darfur. The average percentage donated in each
condition is shown in Table 1.
Percentage donated
To examine the effects of interactivity and presentation mode
on percentage donated, the data were analyzed using a two-
way analysis of variance (ANOVA) for unrelated samples.
There was a significant main effect for interactivity (F(1, 228)
= 4.427, p = .036, ⌘2p = .019). Percentage donated was signif-
icantly higher in the interactive conditions (M = 62.52, SD =
39.45) than in the noninteractive conditions (M = 50.76, SD
= 40.98), supporting H1. Neither the main effect for presen-
tation mode (p = .77), nor the interaction effect (p = .53) were
significant.
Next, analyses were performed to examine whether empathic
concern, humanitarian involvement, or knowledge of the cri-
sis in Darfur might be confounding the effects of interactivity
and presentation mode on percentage donated. The results in-
dicated that empathic concern was not significantly correlated
with percentage donated (see Table 2). The same analysis
for humanitarian involvement similarly revealed no signifi-
cant relationship between humanitarian involvement and per-
centage donated. To examine whether participants who had
previous knowledge of the humanitarian crisis in Darfur had
donated differently than those who had not, an independent t
test for equal variances was conducted. Results were signif-
icant (t(232) = 2.061, p = .040), indicating that participants
who had known about the crisis in Darfur donated signifi-
cantly more (M = 62.35, SD = 39.73), than those who had not
(M = 51.32, SD = 40.82). A t test was conducted to examine
whether the interactive and the noninteractive conditions dif-
fered in their previous knowledge of Darfur. The difference
between the groups was however not significant (p = .812).
Role-taking and willingness to help
An analysis of the impact of interactivity and presentation
mode on role-taking revealed a significant main effect for pre-
sentation mode (F(2, 228) = 5.25, p = .005, ⌘2p = .049). As
listed in Table 1, role-taking was highest in the text condi-
tions, followed by the text with pictures conditions, and low-
est in the (recorded) gameplay conditions. Planned contrasts
further revealed that role-taking was significantly higher in
the interactive text condition compared to the other five con-
ditions, (t(228) = 3.68, p < .001). Lastly, neither the main
effect for interactivity (p = .302), nor the interaction effect for
interactivity and presentation mode (p = .068), on role-taking
were significant. H2 was therefore not supported.
To examine the relationship between role-taking and percent-
age donated, the data were analyzed using Pearson’s r. As
can be seen in Table 2, role-taking was significantly posi-
tively correlated with percentage donated. Thus supporting
H3. Interestingly, when the data were split by interactivity,
the significant positive correlation remained for the noninter-
active conditions between percentage donated and role-taking
(r(131) = .26, p = .003), but disappeared for the interactive
conditions (r(103) = -.05, p = .607).
To allow comparisons with the results reported by Peng et al.
[34], a two-way multivariate analysis of variance (MANOVA)
was conducted to examine the impact of interactivity and pre-
sentation mode on willingness to donate, willingness to sign
a petition, willingness to discuss with friends and family, and
willingness to forward message. Against our expectations
and in contrast to the findings of Peng et al. [34], no signif-
icant effects were found for any of the four ratings (p-values
between .11 and .85). For this reason and since all four items
were moderately to strongly correlated (r(234) = .56 - .81, p
< .001), we decided to collapse the four individual items into
a single factor “willingness to help” for subsequent analyses
(Cronbach’s ↵ = .69).
Table 2. Pearson’s Correlation for dependent variables and covariables over all conditions.
Percentage donated Role-taking Enjoyment Appreciation Willingness Empathic concern
to help
Role-taking .15*
Enjoyment -.03 .29**
Appreciation .25** .76** .23**
Willingness to help .22** .67** .30** .69**
Empathic concern .08 .41** -.01 .50** .40**
Humanitarian involvement .10 .42** .12 .48** .58** .40**
* Significant at p < .05. ** Significant at p < .01.
To examine the relationship between willingness to help and
percentage donated, the data were analyzed using Pearson’s
r. In support of H4, the results indicated positive significant
correlations for willingness to help with percentage donated,
as can be seen in Table 2. Just as had been the case with role-
taking, when the data were split by interactivity, the signifi-
cant positive correlation remained for the noninteractive con-
ditions between percentage donated and willingness to help
(r(131) = .33, p< .001), but not for the interactive conditions
(r(103) = .06, p = .532).
Enjoyment and appreciation
An ANOVA was conducted to examine the impact of interac-
tivity and presentation mode on enjoyment, revealing a sig-
nificant main effect for interactivity (F(1, 228) = 33.99, p
< .001, ⌘2p = .13), but no significant effects for presenta-
tion mode (p = .860), or the interaction between interactiv-
ity and presentation mode (p = .779), thereby supporting H5.
To examine the relationship between enjoyment and percent-
age donated, the data were analyzed using Pearson’s r. No
significant correlation was found.
An analysis of the impact of interactivity and presentation
mode on appreciation likewise revealed a significant main ef-
fect for interactivity (F(1, 228) = 6.05, p = .015, ⌘2p = .026),
but no significant effects for presentation mode (p = .071), or
the interaction between interactivity and presentation mode (p
= .763), thereby supporting H6. An analysis of the relation-
ship between appreciation and percentage donated revealed a
significant positive correlation (r(234) = .25, p< .001). Thus,
H7 was also supported.
Since appreciation, as the only one of the subjective player
ratings, was significantly associated with both interactivity
and percentage donated, a mediation analysis was performed
to explore whether appreciation mediated the effect of inter-
activity on percentage donated. To this end, two path-models
were set up, as seen in Figure 2. The first path model exam-
ined the direct effect of interactivity on percentage donated,
while the second path model included appreciation as a me-
diator variable. As had already been found in the ANOVA,
the first path model revealed a significant direct effect of in-
teractivity on percentage donated (  = .14, b = 11.76, SE =
5.298, t = 2.20, p = .026). The second path model revealed
significant paths from interactivity to appreciation (  = .17, b
= .49, SE = .182, t = 2.71, p = .007) and appreciation to per-
centage donated (  = .23, b = 6.69, SE = 1.86, t = 3.561, p <
.001), while the path from interactivity to percentage donated
Interactivity 
Appreciation 
Interactivity Percentage Donated 
Percentage 
Donated 
.14* 
.10 
.17* .23** 
a.) Direct Pathway 
b.) Mediated Pathway 
Figure 2. The relationship between interactivity and percentage do-
nated, fully mediated by appreciation. * p < .05. ** p < .01.
was now no longer significant (  = .104, b = 8.46, SE = 5.24,
t = 1.62, p = .106), indicating that the effect of interactivity
on percentage donated is fully mediated by appreciation.
DISCUSSION
The results of the present study offer further support for the
findings of previous research (e.g., [31, 34, 38]) on the effec-
tiveness of games for change, while additionally providing in-
sight into the individual contributions of specific game prop-
erties. Furthermore, for the first time effectiveness was ex-
amined using both a behavioral measure and ratings of player
attitudes and experience, shedding light on the relationship
between subjective ratings and donating behavior, as influ-
enced by games for change.
With 63%, participants in the interactive conditions donated a
significantly higher percentage of their one dollar bonus than
the 51% donated by participants in the noninteractive condi-
tions. Presentation mode on the other hand did not have a
significant impact on the percentage participants chose to do-
nate. However, presentation mode did significantly impact
role-taking. Specifically, participants showed significantly
higher role-taking in the interactive text condition than in the
other conditions. Role-taking was also significantly corre-
lated with willingness to help. This is in line with previous
findings by Peng et al. [34].
Additionally, the interactive conditions led to significantly
more enjoyment and appreciation than the noninteractive con-
ditions, whereas presentation mode had no significant impact
on either enjoyment or appreciation. While enjoyment was
not associated with a higher percentage donated, apprecia-
tion was. Furthermore, appreciation fully mediated the higher
percentage donated in the interactive over the noninteractive
conditions.
Due to the systematic experimental manipulation of interac-
tivity across the three presentation modes, conclusions may
now be drawn as to their direct effects on the examined depen-
dent variables. Across all dependent variables save for will-
ingness to help and role-taking, interactivity was the relevant
game property, while presentation mode had no significant
impact. This means that percentage donated, enjoyment, and
appreciation were all significantly increased by making par-
ticipants interact with the media they were consuming. This
is in line with previous research on the importance of interac-
tivity as a game property [19, 24, 34, 37, 38], however, this
was the first study to examine the effect of interactivity while
controlling for presentation mode.
In further support of the findings of Peng et al. [34], higher
willingness to help correlated with a higher percentage do-
nated, indicating that willingness to help is related to actual
donating behavior. However, the correlation was fairly weak,
indicating that other factors besides willingness to help may
be involved in the decision to donate. While there was no sig-
nificant main effect for interactivity on either willingness to
help or role-taking, interactivity did have an interesting im-
pact, in the respect that there was a significant positive corre-
lation between role-taking and percentage donated and will-
ingness to help and percentage donated for the noninterac-
tive conditions, but not for the interactive conditions. At the
same time, participants in the interactive conditions donated
almost 12% more than in the noninteractive conditions. In
other words, interactivity seemed to invoke a higher percent-
age donated regardless of participants’ reported willingness
to help or role-taking. Beyond further establishing the impor-
tance of interactivity, this further implies that role-taking and
willingness to help are not the only relevant factors related to
increasing percentage donated.
One of these relevant factors appears to be appreciation,
which was not only increased by interactivity, but also fully
mediated the relationship between interactivity and percent-
age donated. While the nature of the present study does not
allow for any causal inferences, this may suggest that partic-
ipants found a narrative that they could actively participate
in more meaningful than a narrative they were passively con-
suming and this then possibly encouraged them to donate a
larger percentage of their bonus. This is in line with previous
research on the ability of games to be thought-provoking [8,
21, 25] and findings on the relationship between meaningful-
ness and prosocial behavior [2, 3, 30]. However, this is to our
knowledge the first study to find evidence for a potential con-
nection between game properties, appreciation, and prosocial
behavior. These findings indicate the importance of including
appreciation in the examination of the effectiveness of games
for change, as well as highlighting its potential for encourag-
ing prosocial behavior, such as donating.
Enjoyment was increased by interactivity, but was not directly
associated with a higher percentage donated. This means that
while participants clearly enjoyed the interactive conditions
more than the noninteractive conditions, this did not neces-
sarily make them donate a higher percentage. This recalls
Cohen’s findings [12], who found that while enjoyment in-
creased the intention to share a game for change, it was not as-
sociated with a higher likelihood of later (self-reported) shar-
ing. A caveat for this study however, is that while interactiv-
ity increased enjoyment, the primary goal of the game mak-
ers had most likely not been to make the narrative of Darfur
is Dying enjoyable [31]. It would be interesting to examine
games for change with more enjoyable narratives and explore
whether for these games enjoyment might be more likely to
impact behavior, as well as investigating how more enjoyable
narratives impact appreciation.
Presentation mode did not have a significant impact on any
of the dependent variables, except for role-taking, where the
interactive text increased role-taking more than the other con-
ditions. That role-taking would be higher for a text condi-
tion than for other, more visual conditions may point to the
ability of a text to convey the character’s thoughts and emo-
tions better than the cartoon-like animation of Darfur is Dy-
ing, making it easier to identify with the character when read-
ing the text. Furthermore these findings also indicate that
the multimodality of the presentation mode does not play
a significant role in increasing factors relevant to the effec-
tiveness of games for change, such as willingness to help,
enjoyment, appreciation, or donating. This sets games for
change apart from games for education where multimodality
had been found to significantly impact knowledge gain and
interest in learning [37]. Considering research on the positive
impact of multimodality on information processing [40], it is
perhaps not surprising that multimodality was more effective
in the context of learning.
Implications, limitations and further research
For game designers and organizations aiming to create games
for change, the main takeaway from this study is that while in-
teractivity is crucial for the effectiveness of games for change
to encourage donating, presentation mode is seemingly less
important. Strikingly, in this study this meant that using a
simple interactive text was almost exactly as effective at mo-
tivating participants to donate, as the video game Darfur is
Dying. However, an important limitation of this study is that
the effectiveness of the game only refers to the behavior of
players after being prompted to play the game. It is very pos-
sible that while presentation mode may not be important for
increasing donating behavior, it may increase the likelihood
of a player noticing or seeking out a game, as a video game
may look more interesting than a text-based game. Likewise,
participants were instructed to play, watch, or read through
the conditions until the end. While none of the conditions
took longer than seven minutes to complete, it is possible
that without the context of the study, participants may have
been more likely to stop playing in the text or text with pic-
tures conditions than in the (recorded) gameplay conditions.
Finally, the short play time utilized in this game means that
these findings may not be generalizable to games played over
a longer course of time. However, the finding that even such
a short play time could lead to significant changes in partic-
ipant attitudes, experiences, and behavior, is an interesting
finding in and of itself. Together, these findings suggest that
while further research is necessary to understand the potential
and limitations of text-based interactive fiction as games for
change, this may be an area worth exploring both in future
research and practical work.
Perhaps more importantly, the present study identified appre-
ciation as a potential component of the effectiveness of games
for change, as showcased by its mediating the relationship
between interactivity and donating behavior. It remains to be
seen what game properties other than interactivity may poten-
tially inspire player appreciation and how this subsequently
relates to various prosocial behaviors, including but not lim-
ited to donating. Iacovides and Cox [21] mention narrative,
gameplay, and audio as factors that helped create a meaning-
ful and thought-provoking experience in a game illustrating
the dilemmas facing health professionals. Bartsch et al. [6]
highlight the role that moving music can play in evoking ap-
preciation for a film. Another interesting approach was high-
lighted in recent research by Gerling et al. [20], who utilized
embodied interaction, which had participants controlling a
digital game about living with disabilities by sitting in and
operating a wheelchair themselves. This embodied interac-
tion lead participants to reflect more on real-world challenges
facing people with disabilities than participants controlling
the same game by traditional gamepad. Considering the cur-
rent findings, further research could investigate how these and
other game properties impact appreciation and prosocial be-
havior in the context of games for change.
A further limitation is that this study only examined results
for participants who lost the game. Past research has found
that success and failure can lead to considerably different af-
fective responses [32]. In sports, winning has been associ-
ated with more positive affect, while losing is more likely to
lead to a negative affective response [43]. Considering past
findings that media is especially appreciated when it evokes
mixed emotions (e.g., [5, 8, 21]), it would be interesting to
see how appreciation differs depending on whether partici-
pants win or lose at a game for change. Further research on
how game outcome and the consequent emotional response
impact appreciation and its connection to prosocial behav-
ior could help improve understanding of its importance for
games for change.
Having participants donate their bonus was successful in
showing differences in prosocial behavior depending on the
experimental condition experienced. However, while Clark
[11] found that participants tend to give similar amounts of
their own money in comparison to an unexpected sum of
money given to them during a study, people may still take
other criteria into consideration when donating their money
to an organisation in a real-world setting than when donating
a bonus in a study. Therefore future research should strive
to examine donating behavior and other forms of prosocial
behavior using more realistic measurements and settings.
Finally, an obvious limitation of this study was the use of only
three modes of presentation. These represented only a very
small spectrum of the presentation modes possible in the de-
sign of games. While using an animated cartoon-like game-
play may not increase appreciation, enjoyment, willingness
to help, or percentage donated compared to an interactive text
conveying the same information, these same variables might
behave quite differently for other presentation modes, not ex-
amined in this study, such as photo-realistic graphics. Sim-
ilarly, it is possible that cartoon-like presentations might not
necessarily be the presentation mode best suited for the con-
text of games for change, but might have a different impact
on factors such as enjoyment or other behavioral variables in
another context such as games for education or pure enter-
tainment games. Therefore, to explore if these findings can
be generalized to other presentation modes and game genres,
further research is necessary.
CONCLUSION
The findings indicate that between presentation mode and
interactivity, interactivity is the more important property in
driving the effectiveness of games for change in increasing
enjoyment, appreciation, and donating behavior. Interac-
tive conditions also increased donating independently of role-
taking or willingness to help in comparison to the noninterac-
tive conditions. Interestingly, interactivity increased the ap-
preciation players felt for the story being told, which in turn
fully mediated the effect of interactivity on donating behav-
ior. Role-taking was the only one of the variables studied,
which was significantly affected by presentation mode. It is
important however, to keep in mind that these findings do not
allow inferences as to the effectiveness in winning or holding
players’ attention, as well as how these factors may change
over a longer play time. It is also possible that other more ef-
fective presentation modes exist that were not included in this
study. More research is necessary to examine how far these
results can be generalized. Finally, the crucial role that appre-
ciation played in mediating the relationship of interactivity on
donating behavior, suggests the potential of appreciation as a
promising addition to future research on games for change.
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